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PP40 Series Addendum
Nob: Thee dditbns will be incorporated into the pp4o series manual at the n€xt
rwisbnal reprint.

Addltf,onsto Eristing tanual (Pp1f.,ppl1and pp42 Rev.i)

Addl0onal'Sgf Comrnands - pages 1.$01 and 1.S03

Set Vertfy This allows selection of 'Normal' verify and 'Margin' verify. Normal verification is
carrhJ ont with Vcc at a st€dy 5v (typical). Margin verificatbn is cinieo out with Vcc
b€irE tak€n 5% hgher aN 5o/o lowerthan normal. hess set followed by Venfy.
IntercharEe behreen Normal and Margin is made by pressirE the vertiial cursor keys.
Pr€ss Exit to confirm.

Set Program: Alows the selection of pr+program checks. The options are: illegal bit;
empty and none. Press Set followed by program. lnterchange between the options is
mde by pressing the vertical cursor keys. press Exit to confirm.

softrnre Data Protes{on for E2 d€vic€s - 100/1ol modul€s: ftess set F3, use lefl/right
anow keys to toggle the setting. press Exit.

Rsmote Commands for Fllting the pp41lpp42 RAll

The commands are: FF^ - to fill with FFs

00^ - to lilt with 00s

Remote Commands for Setting th€ pp42 Set Configuration

The set configuration command takes the form:

ABCDD22I

where:

A - can be I or D for ldenticat or Difierent data.

B - is the number of clevices per set (in decimal).

C - number of sets (in decimal).

OD - bit mode (expressed in hexartecimat e.g. 09,10 or 20).

221 - command

For example:

11608221 - &bit gang mode with 6 devices.

D?210221- l$bit rnode with tno difierent sets of tulo devices each.

tO3 1037 bv 7 Arc



Erratum
P4e {'W &rbstitute the $ord 'sd' br the $Drd 'exit' on line six (under seconct displaydiagrsn).

40Ml 01, 41M10i and 42M10i Modutes
Descrlpdon

These three rnodures program Mos pRoMs, EpRoMs and EEpRoM s in 24,2|and 32-pinDIL packag€s.

Operadon

These nrodules functbn in a similar manner to the 4ot\,rloo, 41M1oo and 42M100 moduresrespectively as detail€d in the manual apart from one function.

S€t DE - to eras€ Seeq 4g12E devices.

1T: l1_fgtrwed by D and E. rf the wrong device type is serected, the message .Nor
APPLICABLE will be retumed. lf the cone& device type is selected, erasure will take place.
wamlng: Extreme care shourd be taken to ensur€ that onry seeq 4g12g devrces aresocketed when the DeMce Erase function is used. Fairure t6 corirv ,"viesun indamaged deMces for which sag and the semiconductor manufacturers can take noresponsibility.

40M102 and 4iM102 Modutes
Descripdon

These-nrodures program 4Gpin DrL EpRoMs and EEpRoMs ftom rnost majormanLdacturers.

Operation

These rnodules function in essentialy the same way as the 40M1oo and 41M100 as
qeiail€d in the manuat apart from one major difierence. ttre'M100 modules handre &bitdda but the'M102 rnodules handle lGbit data. In the case of the 41M102 where there is aRA^,| €ditor present, the data displayed in functions such as ust, Edit, Delete etc. wil be inthe frrrm of a double byte (4 hex. cteits) for any given acldress.



'Byb Swap'for lEblt devices

Sd€ct the lGbit device, e.9.27C1U24

ftess SETF6

ftcs ttp down arrow key 3 times

Use the dght and lefr anow keys to swap the Hi / Lo settirBs

Press EXIT

This will not dect the data in FIAM, but will charp€ the order in which data is present€d to
the device when programming.

40M103t41M103
These rnodules support MROM (masked ROM) pinod EpROMs.

operationally these are very similar to the other 40 series modules, but see Byte s,vap
above.

41M200 - compatible with PP4l and PP42 mainframes.

Description

The 41M2m module will gang program 4spin DlL, single chip microcomputers with dda
load€d into Mlr/ from a master micro, a master EpRoM, direct keyboard entry or via one
ofth€ dual RS232C ports.

Operdon

The 41M2m operates in alrnost the same way as the 41M100 btjt for the following
€xceptions:

Loading of Data from a Master Devlce

Data can be loaded from a master micro orfrom a master EPROM. To select between the
two master sockets, press set followed by Lod. This will display the default state'tvlASTER MlcRo', which indicates that the 4Gpin micro socket is to be used. To
interchange betwwen either of the sockets, use lhe vertical cursor keys. press Exit to
corfirm. A green LED will illuminate djacent to Pin 1 of the relevant socket. To load the
data, insert the master device and press Lod. Data will be loaded from addresses
con€spondir€ to the size of the selected micro to be programmed. The ddress limits can
howeror be attered - see Section 3.9 of the manual.



Nd: \rvtpn loding data from a master EpRoM, only 21il aN 27129 devices shoutd be
used. The mester EPROM should be the only device socke{ed during loadirE.

Electpnlc ldentfror

Th€re is rrc Elrtronic ldentifier functbn on the 41ir2OO.

tlaryln Vedfy

There is rn margin verify functbn on the 41M200

Securlty Blt Status and Encryption Tabb

Certain devices such as the 875'lH have a security bit. lf this bit (bit 1) is blown, the device
will function bd the data cannot be read and no further programming of the deMce can be
cani€d ont. For devices with two security bils such as the 87c51, operation is slighily
differ€nt. Blowing bit 1 will allow the device data to be red but will inhibit further
programming and blowing bit 2 will not allow the device data to be read.

Devices such as the 87C5't and the 87528H support a data encryption facitity. This enabtes
dda within the device to be 'exclusively NoR€d'with a 32 byte encryption ta-bte before
being read. The encryption code is enter€d into the programmers memory immectiately
after the data to be programmed.

For example: 87S2BH

Device Mdress Lo: m00fl
Device Address Hi: IFFFh
RAIvl Address Lo: 0OOOh
32 Byte Encryption Table: 2OO0h - 2031h (inctusive)

of:

Device Address Lo:
Device Address Hi:

FIAM Address Lo:

32 Byte Encryption Table:

0000rt
OFFFh

0m0fl

10(X)h - 1031 (inclusive).

To select the security bit and encryption status option, press Se{ F3. To interchange
betw€€n bit 1, bit 2 or Encryption, press the vertical cursor keys. To interchange between'blown' and 'intact', press the horizontal cursor keys. press Exit to confirm.

The selected security bits will be blown der the d€vice has verified following
prograrnmirp. The display will retum the message .VERIFIED/SECURED'.



lnlertace Formats ( lntroduction)

There are lhirleen formats available on the pp41l42, these are:

INT : INTELLEC
XINT = EXTENDED INTELLEC
HASC = HEX ASC|I
xOR : EXORCISOR
XXOR = EXTENDED EXORCTSOR
TEK = TEK HEX
XTEK = EXTENDEDTEK
PPX : STAG HEX*
BIN : BtNARy
DBIN : DEC BtNABy
BINB = BINARY RUBOUT
SBIN : 5TA6 BINABy
MOST = MOSTECHNOLOGy

Standard tormats

There are three standard manufacturer formats these are: INTELLEC, EXoFClsoR and
TEK HEX which are used on most development systems.

Exlended Formats

There are three protracted versions of the standard formats these are:
EXTENDED INTELLEC, EXTENDED EXoRctsoB and EXTENDED TEK. The e)f lenoed
tormats can be used when a larger address field is required.

Hex. ASCII

The Hex ASCII format is the original base version of the standard formats. lr tacks the
facility of an address field and a checksum.

PPX (Stag Hex)r

The PPX format differs trom the HEX ASCII in that it has an address field and terminales
with a checksum of total bvtes.

Binary

The Binary format is the most fundamental of all formats and can be used where tast data
transfers are required. rt has no racirity ror address, byte count or checksum.

Binary Rubout

BINARY RUBOUT is similar to BINARY apart from the inclusion of the rubout cnaracrer(FF) at the start of rhe data.

DEC Binary

This is an improvement of binary in that it has a single address and a singte checksum tor
the entire block of data.



Slruclure and Conversion gt Data between Serial Signaland the PP41/42 RAM

RAM
L o c a t i o n s  1 0 1 7  1 0 1 8  1 0 1 9  1 0 1 A  1 0 1 8  1 0 1 C  1 0 1 D

B y t e i n R A M  l T  l E  I

r--T---
l 3 l 7 l ffi

ASCII Conversion

ASCII representation

/
,/

0011 i  0111 Binaryrepresentat ion 0100 0101

B 7 0 F I 5 7 E c 5 6 3 E 4



Extended Intel lec

The extended Intellec forrnat when displayed consists of:

a. A start code, i.e. (colon)

b. The sum ol the number of bytes in a particular record, e.g. 10

c. The address of the first byte of data in a individuar record, e.g. 0000

d. The record types, i.e 00 - Data Record

01 - End Record

02 - 'Segment 
Base Address

record (SBA)'

For example:

rrhe sBA is the record that displays the intellec e)ftension. This is achieved by theprovision of an e><tra digh which corresponds to the 4th character of the sBA insertion
This 4th character is effectively the e)dension which lengthens the srandard (FFFF)
limitation, into the Exended Inteilec (FFFFF).

e. Data (in bytes) e.g. 44 6F 73 ZO

I. A checksum of an individual record e.o. 87

START ADDRESS:

STOP ADDRESS:

OFFSET:

0000

003F

0000 0000

Start Code

./ ,/

Address ot tirst byte
in each record

4th character ot SBA insertion
I

,  0 000 Extra 4 digits
/ -  avai lable tor

extension in
SBA record

0 0 0

0 0 0 1 0 1

No. of data Record type
bytes in each
record

3  2 q 4  5  7  1  7  5  6 9 7  3  2  O  4  4  6 F  7  g  2  o  4  S  z  . t l a  z i

Checksum of
each record

:  1 glg gl l  :  g g ? ? ? 0'4.4 6 F 7 3 2 o 4 s 7 1 7 s 6 s 7 3 2 o 4o s r ja r i0  2  0 1 0  0 1 7  3  2  O  4  5  7  1  7  5 . 6 . 9  7  3  2  O  4  4  6  F  7  3  2  O  4  5 7  1  7  s  6  q l 3  c igg lg  g l 1??o4s  71  7s .6 .e  7  320446F  7  32o45  71  75  6e r3  cg g glg 01112 o 4 4 F 6 7 3 2a.4 s 7 1 7 s6 e 7 3 2 o 4 4 6 F ? 3, oi; ;
0 0 0 r 0 l l F F l



SBA Repeti l ion

In some operations where an offset is in use the SBA can be displayed twice.

When the address field passes the maximum quantity for a four digit figure, i.e. (FFFF), a
second SBA record is specified.

For example: STABTADDRESS: FFAO

STOPADDBESS: FFFF

OFFSET: 0000 001 8

1000 SBA Insert ion
+ OOOO ADDRESS FIELD

: 10000

lf required by the user
the remaining 3 digits of
the SBA insert ion can be
non zero:

S B A  R E C O R D
F O O F F O O F F O O F F O O F F O O F F O O  F F O O 4  1
F O O  F F O O F F O O F F O O F F O O F F O O F F O O 3  1

0000 SBA Insertion
+ FFBs ADDRESS FIELD i

i
= OFFBB i

: 0

A
: 1
: 1

0 0 1 8 0
IF r rEooFFoo
F F C S O O F F O O

OFFD_BTTFFTdF F O O F F O O F F O O F F O O F F O O F F O O F F O O 2 1
:  1  0 F F E 8 0 0 F F 0 0 F F 0 0 F F 0 0 F F 0 0 F F 0 0 F F 0 0 F F 0 0 F F 0 0  1  1
:  O  8  F  F  F  8  O  O  F  F  O O  F  F  O  O  F  F  O O  F  F T - O O + -
, oEoooooz l f f i b  *NEw 

sBA  REcoRD
5t jsp-o o o p oF r o o r F o o F F o o F F o o E 8
3 ] o - o o o e 0 0 F F 0 o F F o o F F 0 o F F o o F F o o F F o o F F 0 0 F F F F F l
: o b F F B e o l a s -

I

Maximum address for four digits (FFFF)

fhe SBA is added to the address field in the followinq fashion:

digit



Exlended Exorcisor

The Extended Exorcisor is identical to the standard version when displayed up ro the point
that the data's address goes beyond FFFF and thus requires a Sth digit, e.g. loooo.
To compensale for this addition an e)dra byte is added io the addresJ iiurn"q oroooo.

When this occurs the record type changes:

The data record changes from 1 to 2
and the end record changes from g to g.

Similarly when the data address goes beyond FFFFFF a 7th digit is required and likewise abyte is added giving the address 8 characters: Oj0O0OOO.

When this occurs:

The data record changes from 2 to 3
and the end record changes from g to 7.

The extended exorcisor when displayed consists of:

a. A start code, i.e. S

b. The record types, i.e. 1 - Data Becord (Four Character address)
9 - End Record (Four character address)

2 - Data Record (Six character address)
g - End Record (Six character address)

3 - Data Record (Eighr character addressl
7 - End Record (Eight characrer address)

c. The sum ot the number ot bytes in an individual record, e.g. 1D

d. The address of the first byte of data in an individual record, e.g.
0000, 01 0000, 01 0ooooo.

Data in bytes, e.g. 12 34 56 78

Checksum of an individual record..24



1 - Data Record (Four Character Address)
9 - End Record (Four CharacterAddress)

Fecord type bvte in each record

1 - Data Record (Four Character Address)
9 - End Record (Four Character Address)

) 2 byres

0000
oosF
0000 0000

Start

For example: start address:
end address:
offset:

No. of bytes
in each recordc@e

0 0 0 1 1  z  3  4  5 6  7  I  1  2  3  4  5 6  7  I  1  2  3 4  5 6  7 8  1  2 3 4  s 6 7  I  1  2 3 4  s 6 7  I  I  2  3  4  5  6  7  8  1  2 3 4 2 4 - l
o  r  l l 5 6 7 8  ' t  2 3 4 s 6 7 8 1  2 3 4  5 6  7  8 1 2 9 4  5 6 7 8 1 2 3 4  5 6 7 8  r  2 3 4  s 6  7 8 1 2 3 4  s o  z a i a z  I
o 3 4 1 1  2 3 4  5 6 7 8  1  2 3 4  5 6 7 8  |  2  o A T A 7 8  r  2 3 4  5 6 7 B  r  2 3 4  s 6  7  a  1  ? 3 4  s o z a  r  z  s a ] r o i
0 4  q 5 6  z 8  1  2 3 4 5 6 7 8  1  2 3 4  5 6 7  8 1  2 3 4  5 6 7 8  1  2 3 4  5 6  7  I  1  2 3  4  s 6 7 8  1  a  3 4  5 6  7 8 1 4  E  I
0 6 8 1 1  2 3 4 5 6 7 8 r  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 s 6 7 8  1  2 3 4 B C l
o s  2 b 6  7 s  1  2  3 4  5 6  7  8 1 2 3 4  5 6 7  8 1 2 3 4  5 6  7 8 l 6 a

\

I
\ - -
) ------'

Checksum of
each record

) 2 byres

The Extended Exorcisor format stays identical in layout to that of the srandard when the
address field stays below FFFF.



Transition from 2 Byte Address (4 Characters)
Through to 3 Byle Address (6 Characters).

codeStart

Start Address:
Stop Address:
Ofiset:

Record type

For example:

Start code

tectrd rype

FFSO
FFFF
00000050

No. of bytes
in each record

|  2 3 4 5 6 7 8 1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8 1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7  8 1  2 3 4 5 '

|  2 3 4 5 6 7 9  i  2 3 4  5 6 7  B 1  2 3 4 5 6 7 8  r  2 3 4 5 6 7 8  t  z s a l E
: l : :  9 9  1 : l : : 1 g l  i ! 1  g g l g I  2 3 4 5 6 7 8  I  2 3 4 s 6 7 8  1  2 3 4  s 6 7 8  1  2  3 4  5 6 7 8  1  ? 3 4  5 6 7  8 7  c

i 9 g :  g g : g t  z  3  4  s 6 7  e 1  2  3 4  s 6  7 8  1  a  3 4  s 6  7 8 ,  r : o  u i i e  ; ; ; ; ; ;  ; ;  ; ; ; ; ; ; ; ; # ' '  : r
---__

Adi-ia-ss of first
byte in each record

Last address is a
repetition of the
first address

Checksum ol
each record

2 - Data Record (Six character Address)
8 - End Record (Six Character Address)

start address:
stop address:
offset:

No. of bytes
in each record

) 3 bytes

0000
008F
0001 0000

Cn-e}suin or
each record

) 3 byres

3 4 5 6 7 8  1  2 3 4  5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4  5 6 7  I 1  2 3 4  5 6 7 8  1  ? 3 4 ' 2 2
7  8  1  2 3 4 5 6 7  8 1  2 3 4 5 6 7  I  1  2 3 4  5 5  7 8  1  2  3 4  5 6  7  I  1  2 g 4  s 6  7 8  8 O
3 4  5 6 7 8  1  2 D A T A 7 8  1  2 3 4  5 6 7 8  1  2 3 4  s 6 7 8  t  z g  e  s a l  e r  2 3 4  E  E7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 4 0  

_3 4 5 6 7 8  r  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 0 . '  z g n  s o i a  r  2 3 4  B A7  8 1 2 3 4  5 6  7 8 1 2 3 4  s 6 7 8 i 6 o -  . .

Addiess of first
byte in each record

2 - Data Record (Six Character Address)
I - End Record (Six Character Address)

0 0 1 1  2 3 4 s 6 7 8 1 2
1 A ] s 6 7 8 1 2 3 4 s 6
3 4 1 1  2 3 4 5 6 7 8 1 2
4 E 5 6 7 8 1 2 3 4 5 6
6 8 1 1 2 3 4 5 6 7 8 1 2
8 2 5 6 7 8 1 2 3 4 5 6

1
1
'I

1
I'|

0 0
0 0
0 0
0 0
0 0

Elo
El0
El0
2 p
4 D

l1



3 - Data Record (Eight Character Address)
7 - End Record (Eight Character Address)

For example: Start Address:
Stop Address:
Offset:

No. of bytes
in each recordStart code

) 4 bytes

0000
008F
01 000000

> J  I

s 3 1
S  3 r 1
S 3 i1
S 3 1
s 7 0

1  0 0 0 0 3 4 1 1  2 3 4 5 6 7 8 1 2 3 4 5 6 7  8 1  2  D A T A 7 8 1  2 3 4  5 6 7 8  1 2 3 4 5 6 7  8 1  2  3 4  5 6  7 8 1  2  3 4 , E  D
1  0 0 0 0 4  8 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1 2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4  5 6 7 8  1  2 3 4 5 6 7 8 4  B
1  0 0 0 0 6 8 [  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4  5 6 7 8  I  2 3 4  5 6 7 8  1  2 3 4 8 9
|  0 0 0 0 8 2 5 6 7 8  1  2 3 4 s 6 7 8  1  2 3 4 5 6 7 8  r  e g q S O z e E F

1  0 0 0 0 0 0 1 1  2 3 4 5 6 7 8  1  2 3 4  5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4 5 6 7 8  1  2 3 4  5 6 7 8 , t  2 3  4 T T
1  0 0 0 0 1  A ] 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7  8 1  2 3 4  5 6 7 8 1 2 3 4 5 6 7  8 1  2  3  4  5 6 7 8  1 2 3 4 5 6 7  8 n  F

)*--au o,,,,.., ;"{"t
Hecord type byte in each record

3 - Data Record (Eight Character Address)
7 - End Record (Eighr Character Address)

eacn recoro

) 4 byres



Binary, DEC Binary and Binary Rubout

Binary, DEC Binary and Binary Rubor,rt are the most fundamental of all lormats. ASCII
code conversion never occurs. Intormation is therefore limited to the interpretation otpulses via the RS232c interface porr into either oNES or ZERoS. Hence .'Binary.. A visual
display is not possibre, however a simpre graphicar representatron can be made.

Binary

Binary is data onry. rt is devoid ot a stan code, address, srop code and checksum.

o 1  1  0 0 1  0 0 1 . t  r  1  1  o 1  o o o . t  o o o o o o o o . t  o 1

I

r 0 0 0 1 1 0 0 1 0

hypolhetical representa
ol dala bytes

da la :  convers ion  is  l im i t ,
b inary

The Binary tormat operation can only be stopped by pressing ,EXIT,.

Binary is used mainly for speed of transmission and RS232c communicationproblems, i.e. test.



DEC Binary

DEC Binary is an improvement of Binary. lt has a start code, a null prior to transmission, a
byte count, a single address and a single checksum of all data. lt also has the tacility {or
an offset to be set.

For examole:

flld€FeldcEctuy d|& ha ffi.ffibbEy

ffi

*  i - i  e / . - -  a -Ed roq1q
I EFFFF I I

crrmrffi4 10116O10 I t@t 1 tO101@

| l  - - - - - -  r
l l l

- '  -  
' - - 1  

- -  J l -
sd frnl q-au

Binary Rubout

b*;
I

::
I i r

T}tffi-ro

Binary Rubout is similar to Binary in that i t  is devoid of Address, Stop code and checksum
The data is preceded however, by the Rubout character (FF).

For examole:

lf a string of Binary data is represented thus:

6.4 F A2 0 1 6 3 2 Hypothetical Representation of Data Bytes

Start

then the same data in Binary Rubout format would be represented thus:

7,F 6 4 F A 2 0 1 6 3 2 Hypothetical Representation ol Data Bytes

7F the Rubout character



4 l

D)

Stag Binary

Stag Binary is for the rapid transfer of large amounts of data with error delection tl allows
a te)dual header for identificalion purposes only. The format allows multiple blocks of data
up to FFFFFFFFh wirh any offser up to FFFFFFFFh, and these brocks may be in anv order

The file is terminated with a NULL block with zero dara tength.

Each individual block has a terminating checksum and for blocks greater than 1024 bytes,
an additional embedded checksum is provided for rapid error detection

The Stag Binary format is as follows:

The f i le can have any amount of header information (for f  i re identi f icat ion, etc)
as long as it does not contain any ,binary 1 bytes' (OOOOOOOt binary /01 hex.)

Block start.  There can be any number of brocks terminated by a nui l  brock.
The f i le format proper starts with the f irst 'binary 1 byre' The block checksum
is calculated from the ne).t b!'te.

c) The next 4 bytes are the 32-bit unsigned length of all the dara tor rhis btock.
where the first byt€ is the Most Significant Byte and the last byte is the Leasr
Significant Byte. lf all 4 bytes are zero (00006000) then this is a nutt btock and
therefore is the last block and the end ot the transmission.
Note: This 4 byte data rength is the rength of the data onry and does not Incrude
any of the inserted checksums

d) The following 4 bytes are the 32-bit unsigned offset ot the data. The format is
the same as for lhe data length in (c) aDove.

e) Nent foilows the data. This can be of any length from 0 to FFFFFFFFh
After each 1024 consecutive bytes, the current negated checksum is inserted,(provided the ne).t byte is not the final checksum a'nywayl
This checksum_is a singre g-bit byte which is the nejation (2's compremenr) otthe Least Significant Byte of the total checksum so far.
Thus, if the current carcurated checksum is added to this inserted negated
checksum, the resurt shourd be zero. l t  h is not, the recipient has rne optron to
aoort reception or at reast to warn of the error. (rn a pracricar system, i f  an
error is detected, it may be prudenl to keep loading to prevent the sender trom'locking-up'. 

Without thls feature, a very long file could be corrupted rn the lirst
second, and not noticed until the end of transmission

0 fhe hst byte in the dock is the 8-bit negated checksum of alt bytes lmmediatety
after (but not inch.rding) the start byte and not including the inse;ed checksums
The checksum therefore includes: the 4 byte data te-ngtn; lhe four byre oflser
and the data only. lf this is added to the checksum caiculated by the receiver,
the resuit should be zero.
This is the erd of one block. lf it is not a null block, the cycte continues with the
neld block.

Interblock data is allowed if required providing it does nor contain any ,binary 1 bytes,(00000001 binary r0r her.) Inrerbrock data iJnor incruded in rhe checksum



A sample short file of only one data byte would look as follows:
(H.L) lnt.rp..t 0o.r

,r5 F (ASC|D
6s | (ASClt)
6C | (ASCil)
65 e (ASCil)
20 (AsCttspacecharact€r)
31 1 (ASCil)

Ol start byte ot ono block (momol binery)

(ChekgJm starts trom n€xl byt€)
00 lirst byte of dala tongth (Most Sagnificant gyt€)
0O ssrnd byte ot deta t€flgth
m third byt€ of data t€ngth
01 bt byt€ ot date logth (LSB) (indi.Et€s 1 bylo ot datra in this qrnpt€)
m tirst byto ot otfs€r (MSB)
@ s€cond byteotofis€t
m third byteotofls€t
m bst byt€ of otts€t (LSB) (indicetes no otfs€t in this €xampt€)

02 the data byt€ (Checksum stops with pravious byte)

FD N€gation ol ch€cksum Clhis is th€ end of one block)

Th€r€ could be some interbtock data h6ro. lt must nol contain any binary 1 byt€s
(0O0m001 binary / 01 hex.)

01

@
m
00
m
00
m
00
m
m

6tert byt€ of block

data format as b€tore. Ch€cksum starts here.

4 zeros m6ans this is the tenninator (null) block
Snc€ lhis is th€ l6t block, the offs€t is inelevant but must b€ reao
end us6d to updete lhe chock$m lo ensur€ that this is a genuin€
null block and not e coruDt€d data btock

n€gation of ch€cksum and tile end.

Note: A FREE s€t of convert€r pDgrams is avaitable on IBM PC/AT disk by applying to Stag €ith€r in th€ U.K.
or th€ U.S.A

A r€gu€sl mey be mad€ to the seme addrssses for th€ ,C. lenguage source cods.
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. I .1  INTRODUCTTON

The PP4O, PP41 and PP4_2_areiigh-speed gang programmers, capabte ofsupporting EPROMs and EEpROMs in CMOS 
"nO 

frf fVf OS t""nnofo!y. 
-

The programmers are software controiled using a singre rever modure
approach and have no need of adaptor modures. ThiJensures frexibii i ty
1lg^e9s99f upgrade for future devices. The modules support NMOS andCMOS EPROM and EEpROM devices in both 24 and 2g'pin DIL p""f.ug",
They.feature algorithms for fast programming and support Electronic
ldentif ier technology for automatic device idJntif ication. The sockeis ailhave bi-coloured LEDs to enhance socket status indication and error
reporting. An auto-recall feature is incorporated whereby pre-set
parameters are recalled from a non-volati le memory on power-up. These
are the device and the l/O parameters.

(Rev i s i on  1  )  1 .1 -O1



1.2 PP4O MAINFRAME

Two polarised sockets provide
interconnections from the main frame
to the PP4O modules.

Four locating pins provide
automatic module al ignment

CFfEE 6focr

'CO

16-Character  green
alphanumeric display

\

Keyboard: For data entry and
opera!ng programmer
f unctions
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PP41 MAINFRAME

Two polarised sockets provide
Interconnections from the main frame
to the PP40 modules.

Four locating pins provide
automatic module aliqnment

t g t € E p b

.IJre

16-Character green
alphanumer ic  d isp lay

(Revis ion 1 )  1.2-02
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operaltng programmer
tunctions

Keyboard: For data entry ano



PP42 MAINFRAME

Two polarised sockets provide
Interconnections from the main frame
to the PP4O modules.

Four locating pins provide
automatic module al ignment

f . ra€Errdutr

a2Iroo|

16-Character green
alphanumer ic  d isp layoperattng programmer

f  unc t ions

Keyboard: For data entrv and
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1.3 The Keyboard

For data entry and operating programmer functions

PP40

I  l a l

; O  S E T  F U N C T I O N S  O P  P A A A M S - T F S  I N r O
I I E  P F O G R A M M E A

-
T O  p € F ! o a v  a  c H t c r  s u v
W ' T i I \  T h I  D E V I C I  A D D F E S S  C A \ G I

C;' 
__-l

TO EXIT FROM A MOD€ OF FUNCTiON

_

E"r-;--l
.  

' O  E X E C U - €  A  P F O G F A M M I \ C  S E O J E \ C I
W I T H  P q E  S E '  E A q A M I T E q S  T O P  T E S '

PP41IPP42

T O  I O A O  A  M A S T E R  D E V I C E  O F  D E V I C E S

16, l---.l
. o  

E r E c J ' t  a \  t N o J -  V t A  ' H t  q s 2 . t r (
I N T T R F A C €  P O F T

r dlrEt l

]  ]  
I O  E X E C U T E  A N  o U T P U I  V I A  T H E  F S 2 3 2 :
I N T E F F A C E  P O A T

T O  M O O I F Y  T N €  F A M  O A ] A

:  I  
r o - s E T  A !  A O D R E S S  A N O  O , S P L A Y  r H t
OATA IN THAT IOCATION

I  r . 1

T O  S I l  F U N C T I O N S  O A  P A A A M € I E R S  I N I O
THE PFOGRAMM€B

T O  P € F F O F M  A  C H E C ( S U M  O F  T H T  R A M
i  w t T H t N  l H t  o E v r c t  A o D B t s S  E A t c t

r;;1 
-l

L  I  T o  t x r r  F R 9 M  a  M 9 D E  o F  r u N c r r o N

-G------t ^^--- --r l l " ' f =
.  l t  l r - - i i  i _ , r
: - t s  . - G - l c  - - -
i , , l l r , ,
'  2  3  i  ' 6

- . * l  ,  i ,  ,  l
,-- ', -l i;-l !.I -l
.- -----J (--: r-r L l

TO EXECUI€ OEVICE V€RIFICATION
WITHIN SPTCIFIED ADORESS TTMITS

T O  € X E C U T E  A N  E M P T Y  C H E C K
WtrHIN SP€CIFIED AODEESS L IMITS

H E X A D E C I M A L  \ € \

T O  € N i € F  O A I A
o F  T o  s E L € c I

A N D  S P E C  A .
F U N C T I O N S

C U R S O F  X € Y S  T O  M A N I P U L A I E
O A I A  O F  T o  M o !  E  p A R A M E I E R S  o N
T H i  O I S P L A \  T O F  E A S E  O F  U S '

- - u  e  
i ; ,  

r .
I  J l  t , - _ J g _  H E x a o t c r M A L !

-  :  :  -  I O ! \ I I O D A I A

- ! r-i ----- - 3l^'^";i:;t;
: -_ .  -  

3  
-  

a -  G-  a \D Sorc ,a .

]  
-  ! J \ : T r o \ \

. - -  : - - - l' i ' ; -
- _ _j L___j r_l r I

c u S s o F  X € Y S  r O  M A N T P u L A T t
o a r a  o p  - o  

M O v t  D A F a M f r t c S  O \
I x I  o I S p L A \  r o F  E A S t  o F  U S E

TO EXECUTT OEvIcE V€RIFICAI IoN WITHIN
SPECIFIED AODRESS LMNS

I O  t x € C U T t  a N  t M p r y  C H t C x  W r r H r \
S P I C I F I E O  A O D R € S S  I I M I T S

r O  t I f C U I E  A  P F O C R A M M I N i  S I O J I \ C T
W  I F  P F F  S ! T  9 A R A M E T I F S  F O F  l T S I
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1.4 INITIAL SETTING UP PROCEDURE

Before aftempting to apply power to your programmer ensure that it is
set to the correct operating vortage for your power source. The voltage
setting will be printed on the rear Danel.

1 Plug the supplied power cable into the back panel socket.
? Apply power to the machine from the power source.
3. switch on the machine using the oN/oFF switch on the rear paner.

After "POWER ON" and without a Module inserted the displav wil l reao:

The main frame software revision can now be ascertained orior to the
module being inserted simpry by pressing the key marked 'bET' foilowed
by the key marked '6', eq:

In order to make this manual as straightforward as possible the action ofpressing the key marked 'SET' followed by another key or keys wil l be
abbreviated to a single instruction, eg. ,SET 6,, ,SET F6,.

Note
To ensure correct init iarization, power down before inserting a modure.
Always wait two seconds before applying power again.

N4t - r  f i  t t l  f -
I f Lf l_r Lt r_L :

I

I5I. 'Zl'r,.1,11 I}:F'.iIZ
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INTRODUCTION OF A MODULE TO THE MAIN FRAME

Having completed the sett ing up procedure the programmer is ready to
receive i ts module. control l ing software for the machine resides in ihe
selected module, therefore the operation of the programmer rs dependent
upon the type of module plugged into the main frame.

on power-up the programmer wii l  be automaticai ly configured to what i t
was before the machine was last switched off .

This ensures that once any machine parameter has been set_uo. i t
needn't be reset every t ime the machine is switched on.

For example with the PP4o's 4oM r oo modure inserted, the init ial
con f igura t ion  o f  the  mach ine  w i l l  be  se t  on  power -up  and the  d isp lay  w i l l
show the  las t  en tered  manufac turer ,  dev ice  type  and mode,  such as :

tl iii t-l EL-i E Fl l",i !:
To determine the  so f tware  rev is ion  o f  the  modu le  p ress  ' sET 

6 '  and the
d isp lay  w i l l  show,  fo r  example :

To remove oress 'EXIT'

t7t lV
lLl u

, n[lnn I':I tv- t
tt-l | .



.1 .5  
PP4O L IST OF 'SET,  COMMANDS

Allows user to scan and select various
manufacturers and device rvpes.

Displays module software revision i f  module is
p lugged in ,  o r  ma in  f rame so f tware  rev is ion ,  i f  no
modu le  i s  p lugged in .

Ca lcu la tes  and d isp lays  CRC (Cyc l i c  Redundancy
Check)

Allows the user to enter the two-kev operation
of the Electronic ldenti f ier mode. The device
signature is read and the manufacturer and
device type are displayed. To execute the
function the specif ied device function key must
be pressed again, eg. prog.

Al lows the user to enter the single-key operation
of the Electronic ldenti f ier mode. The device
signature is read and the pp4O continues straioht
on to execute the selected function.

Audible Alarm: To indicate end of program, tesr,
or as a warnrng usrng a combination of bleeps
and tones .  SET F l  can  e i ther  enab le  o r  d isab le
this function.

Defines device address ranqe.

(Rev i s i on  1 )  1 .5 -O1
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PP41/PP42 LIST OF SET COMMANDS

Allows user to scan and select various
manufacturers and device types.

Selects interf ace parameters:
Baud Rat9, Word Length, Stop Bits, parity,
Format, Control Z and Pass-Through.

Sets programmer into'Remote Control,. (To
return to Local Mode: Power up with exit kev
depressed).

Selects the Bit Mode on the PP42.

Displays RAM size in hexadecimal

Data complemented throughout entire RAM.

Displays module software revision if module is
plugged in, or main frame software revision, if no
module is plugged in.

Calculates and displays CRC (Cyclic Redundancy
Check).

String Search: The RAM is searched for a
specified string of data

Fil ls entire RAM with OO.

Fil ls entire RAM with FF



PP41 IPP42 LIST OF'SET' COMMANDS_
Continued

fsetFl I Audible alarm: To indicate end of program, test,
i I or as a warning using a combination of bleeps
t I and tones. SET F1 both enables and disables this- tunclion.

F'-l
i  I Fil ls RAM with arbitrary variable across an

arbitrary address ranoe.

G;E-__l
| | Re_tocate RAM data. A block of data with pre-
I I selected address l imits can be copied and then

re_tocated at another address within the RAM.

lGF6_-_-l
| | Defines RAM and device address ranges for atl

functions which operate on the device.
/---:-----
lset Input I
t l

I I 
Enters input address offset, start and stop
aclclresses and port selection.

lsetoutput I
I I
I I tsnters output address offset, start address and

stop address and port selection.

(Revis ion 1)  1.5-03
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2.1 DEVICE TYPE SELECTION

Selecting the device using a 4 digit  code

The complete range of devices supported by the programmer's modure is
stored in the EPROM. Each individuar device has i ts own four digit  code.(See device code l ist).

SET 0-A l lows code se lec t ion

SEOUENCE:  Pr io r  to  SET 'O '  the  d isp lay  w i l l  show the  las t  en tered
conf  igura t ion .

For  examole :

By pressing sET '0'  
the device code of this configuration wii l  be

d isp laved:

When the new device code to be entered is already known, (for exampleAF44 is the code for a Fujitsu zlgz epRoi| '/ Jevicet, then the AF44 canbe entered directly onto the display tro.in" t lyUoara replacing the olocode.

The selection sequence can .be completed by pressing EXIT whereuponthe new manufacturer and device type are displaved.

Li--l l'.lE_r-t l r
,_  f  t f l

l:l l\4 T-r
I  t f  lL t

!r Ll --rf;f/| [l: i:[l f l:

TtF t t  t  l -  t -
LJ '_V I  L f FT L-I LIi:[l ft:

EFI I.I E--i l,:L- f  l  I
I L{ t_l

(Rev i s i on  1 )  2 .1 -O1
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Scanning device types and manufacturers by use of cursor keys

When a device code is not known or i f  the user wishes to scan the
devices avai lable, select ion can be made via the cursor kevs:

trEnn
By pressing SET 'O' the code of the last used device is displayed:

The manufacturer and device type can be changed by use of the cursor
keys:

The up/down keys scan the range of manufacturers.

D tr 
chanses manufacturer

The left/right keys scan the device range of a particular manufacturer.

J i F  I  I - t  I

|  |  |  |  changesdevicetype

Note: l f  an inval id device code is selected, the programmer emits a
warning 'bleep' and defaults to AMD 2716.

2 . 1 - O 2



2.2 ELECTRONIC IDENTIFIER

lmportant Note:
Devices which do not contain an Erectronic rdentif ier can be irreparabry
c,amaged if they are used in the Electronic ldentif ier mode.

Electronic ldentif ier is a term used to describe a code mask programmed
into a PROM which identif ies the device type and manufacturei The code
is stored outside the normal T.emory array and is accessed by applying
12 Volts to address l ine A9. This ailows the progr"--ers drrectly to
identify any devices containing an Electronic ldentif ier and thus 

"i irnin"t".the need for the user to select the device type.

The programmers presently uses two modes of Electronic ldentif ier
operation both of which only work with 2g pin devices.

Mode (i): Two Key Operation

On pressing SET E1 the display wil l show:

I l- i: l:T lll i- i,i T El:l l',i F
l f  any device function key such as ,program' 

is pressed, the programmer
wil l  f i rst attempt to read the signature Jf any devices present. r f-no code
can be read or the code is not found in the programmer,s l ist of val id
codes the display wil l  show:

lf  any devices are successfui ly recognised but are incompatabre ie. they
use dif ferent programming algori thms the displav wrl l  show:

l f  neither of the above two faurt conditions occurs then the manufacturer
and the device type wil l be displayed.

To execute the function the specified 'device functron key, must bepressed again eg. prog

To exit from the Electronic rdentif ier mode serect a device using SET o inthe usual manner.

I r t i.,, T i.,i [t T ,-- il Li i,j x

i-t i,l L l( i-_ x[ ,,T[ i-5
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Mode (i i ) :  Single Key Operation

Press ing  SET E2 w i l l  aga in  d isp tay  , ,ELECT 
IDENT, ,

L l: [: T jll i_ i,,' T EFI l,,l !:,
operation is simirar to the previousry described mooe except that ratherthan stopping to display the manufacture and device typ" in"programmer continues straight on to execute the serected function.

To exit from the Erectronic ldentif ier mode serect a device using sET o rnthe usual  manner.



3.1  ERROR DETECTION

Connect Errors

The programmers have the abi l i ty to detect connect errors but the
selected operation wil l  not be interrupted unless the master socket or al l
the slave sockets have connect errors. In such a case the disolav wil l
show:

Red LEDs ind ica te  the  fa i l ing  socket (s ) .

Reversed or Faulty Device

lf  just one reversed or faulty device is detected, the selected operation
stops immediately with the message:

r l= t  l l l  T \ /
I | il_t L t t

T t lT  t t  t  l -  l -
)_J '_V I  L t -

Device Address Bus Check

lf a fault  such as a shorted address l ine is detected the selected ooeratron
wil l  stop with the messacte:

i-:i I X F-{.E i_i': l_ i{ i-{ r_i i:{.

l: t_l l\i',1 [,: l- i:F{Rt_t ,q
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3.2 PP41 and PP42 onty

Note: For a full expranation of Bit mode configuration on the pp42 the
user is advised to turn to section 1O.

LOAD

Loading the RAM fiom a 'master, pROM

Insert the master devices into the master sockets. press the road kev.

The checksum will be displaved:

PP41

PP42

a number from
1 to 8 denoting
section of RAM
allocated to
device

press 
[=l or Fl to obtain a checksum of the next master socket (ift t t t

applicable).

l_ =. l_i i'l Tt IE

-1
r= [ ! l_l i'l I l-i-' E
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3.3  CHECKSUM

Press C/sum

to perform a checksum ol

The d isp lay  w i l l  show:

PP40I
PP41

PP42

the master device (PP4O) or RAM (pp41 . pp42\

f  L : I f  t v l
t_ _il_l l l 5[ EE

a number trom
1 to 8 denoting
section of RAM
allocated to device

i=-l
Press t j to obtain a checksum of the next master socket i f  appl icabre.

CYCLIC REDUNDANCY CHECK (CRC)

The cycl ic Redundancy check appries a continuous process of shif t ingand addition to the pRoM data. ihis vierds a 
"oo"J 

i"pi"."ni.*" 
"iin"c,ata which is sensitive to the ordering of the data bytes, unlike thechecksum which only considers their-values.

Press SET 8

to,perform a cyclic Redundancy check on the master device (pp4o) orRAM (PP41 , PP42I

The display wilt show:

PP40I
PP4'I

a number from
1 to 8 denoting
section of RAM
allocated to device

.-;l
Pressl J to obtain a cycric Redundancy check of the next masrer socKet
app l icab le .

It
t- l_!t_l i"l li-5tl

l: F{ i_ !llt Izl

! rzt i: tzl
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3.4  PROGRAMMTNG SEOUENCE

Empty Test

l f .  required an 'empty test '  can be appried to the device or devices in the
slave sockets prior to programming. This can be done by pressing the'empty' 

key. The device or devices wil l  be examined for the
unprogrammed state and i f  they are entirely empty the displav wil l  show
thus :

fI'i F:, TY l:' i:'i 5
Should a device fai l  the ,empty 

test, the displav wil l  show:

L_ l"l l:r T Y F,rl I L
Red LEDs indicate the fai led device(s). The cursor t(evs can be used to
move to each in turn, and the dispray wii l  change to give information of
the format below:

a number
from 1 to 8
indicating the
failed socket

4-digit  device
address at which
fai lure occurs

unprogrammed Data actual lv
state (expected found
data)

s = slave device

While the failed device.data is displayed the red LED flashes, but stopsflashing when -) or (- is pressed to move to the next failed device.

Press EXIT

to skip to the next fail ing addresses.

Press EXll '

to return to Select Device mode.

lf the empty test passes or is unnecessary the programmlng can begin.

Pressing the program key wil l automatically execute the ,program,
sequence to the manufacturers, specifications with pre-piogi"- (Bit Test)and in-program (Verify) device tests.

L-f J- n=
|  |  l _ l  l _ l_.1 -- F t-

t-
f - t l

-r--Jt
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3.5 PRE.PROGRAM BIT TEST

The programmers automatical ly check that the pattern arready within the
slave device is able to be programmed with the intended data from the
master  devrce  (PP4OI ,  o r  RAM (Pp41 .  pp42 l .

l f  a device passes the bit  test, programming begins automatical ly.

Shou ld  a  dev ice  fa i l  the  b i t  tes t ,  the  d isp lav  w i l l  show:

EI T ti-'l r:t:l( t_ t--r r I
I  I I - L  L

Red LEDs indicate the
move to  each in  tu rn .
the format below:

fa i led  dev ice(s ) .  The cursor  keys  can be  used to
and the  d isp lay  w i l l  change to  g ive  in fo rmat ion  o f

a  number
from 1 to 8
ind ica t ing  the
fai led socket

I
a number from
1 t o 8
indicating
the failed
socket

4-digit  device Expected Data
address at which
fai lure occurs

m = m a s t e r  s = s l a v e

R = R A M S = slave

4-digit  device Expected Data Dita actual ly
address at which found
a fai lure occurs

Data  ac tua l l y
found

PP41 I
PP42

When the failed device data is disprayed the red LED frashes, but stopsflashing when -) or (- is pressed to move to the next faired device.

Press set
to skip to the next fail ing addresses.

E t-l lt- lY i- i--t 5 --'1 ,-l

E t-l ll= l- i-J 5 -- 11 '.-l
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3,6  PROGRAMMING

once the device has passed the bit  test, programmrng of that device wir l
start.

To provide an indication of how far programming has progressed at any
given t ime the address being program--"0 i .  disprayed; for examore:

FOUR DIGIT ADDRESS

ln the case- of the rarger devices which use a fast argorithm onry the twomost significant digits of the address are disolaved.

COUNTER

Fr F'' l-l l-, ,rJ F fl

COUNTER

l.r Ft I E Fl l-:i l.,l
TWO MOST SIGNIFICANT
DIGITS OF THE ADDRESS

lf the data to be programmed into a particular location is the same as theunblown state of that device, the programming sequence wil lautomatically skip to the next location. This fu-nction speeds upprogramming considerabry where large sections of the device are toremain empty.

(Revis ion 1)  3.6-0 l
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3.7  IN-PROGRAM VERIFY

The algori thms of certain devices are such that an in-program verify is
performed. This is a feature whereby each location is checked to see thar
i ts data is identical to the corresponding data in the master device (pp4o)
or  the  RAM (PP41,  PP42 l .

l f  a device passes the in-program verify at al l  locations an automatic
veri fy is performed.

Shou ld  a  dev ice  fa i l  the  in -program ver i fy ,  the  d isp lav  w i l i  show:

F' l-:,' l-l ll Fi l-: l.,l l: t---l I L
Red LEDs ind ica te  the  fa i led  dev ice(s ) .  The cursor  keys  can be  used to
move to  each In  tu rn ,  and the  d isp lay  w i l l  change to  g ive  in fo rmat ion  o f
the format below:

4-digit  device
address at which
fai lure occurs

m = master

Expected data

s = s lave

Data  ac tua l l y
found

PP41 I
PP42

R = R A M s = slave

while the failed device data is disprayed the red LED frashes but stops
flashing when -) or (- is pressed to move to the next faired device.

Press Set
to skip to the next fail ing addresses.

E t-t it- lY i-i-l 5 -- r-l ,-l

t-i r l  _- LJ r_l
- - r  |  |

tr t-lt
l t l- ,-i iti
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AUTOMATIC VERIFY

The automatic veri fy function is part icularly useful when the algori thm of
a device Drecludes the operation of the in-program verify.

l f  a device passes automatic veri fy the display wil l  show:

t' lI R I l- Y l-: l:t 5'i
A fai lure wil l  cause the display to show:

Detailed information about the failure takes the same format as for the in-
program verify.

MANUAL VERIFY

This function can be applied at any time and not just during programmrng
by pressing the 'verify' key. lts operation and display is identical to
automatic verifv.

t'l:l-.' ii--Y Fl-JIt
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3.8 D€VICE ADDRESS UMITS (SET F6I_PP4O

All device-related functions on the pp4o are defined by two parameters:
the address l imits. These are Address High and Address Low.

ftess SET F6

to set the address l imits. The display wil l  show:

L ir nni=nIl:t.f;t_i'
A new address l imit can be entered using the hexadecimar kevboard.
pre.. l-J_-l o. lJ_l

L_J I- J
to display:

A new address rimit can be entered using the hexadecimar keyboard

I l- l: Fi f I I llLJ,ViT'l-i'
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3.9 DEVf CE ADDRESS LIMITS (SET F6)-pp41 and pp42

All  device-related functions on the PP41 and pp42 are defined bv three
parameters: the address l imits. These are Address High, Address Low
and RAM Low.

Press SET F6

to set the address l imits. The displav wil l  show:

A new address l imit can be entered using the hexadecimal keypad
a--r

Press l+ l
to display:

A new address l imit can be entered using the hexadecimal keypad.
r-;--r

Press i + 
l

to display:

The upper l imit defaults to the size of the device but a new limit can be
entered using the hexadecimal keypad.

Pressing 
[l 

Oisofavs the address l imits in the reverse order.

,,il--l l"l I t-l
t_ l_l NEIZ;!

Il i: !,' T l: l- l- L-i lZ i'= ':,i';:i

I) i VI_ l_ i_ t-jl lEn {t
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4.1 KEYBOARD EDIT ROUTINES

The comprehensive editor on the pp41 and pp42 enabres the folowing
functions:

LIST

This is a feature enabring the data content of the RAM to be scanned onthe display, without the danger of changing the RAM data.

It .ca.n be selected by pressing the l ist key: the f irst address wil l  be
displayed with the data within the f irst address.

For example:

LOCATION (ZERO)

For examole:

SELECTED ADDRESS

The address can be scanned in two wavs:

' ! .  
8y  use  o f  the  cursor  kevs : trEtrE
{a )  8y  us ing  the  r igh t / re f t . cursor  keys  the  address  can be  inc rementedor  decremented a  s ing le  loca t ion  a t  a  t ,me.

(b) By using the up/down cursor keys the address can be incrementedor decremented 16,0 locations at a t ime.

2' Any address with RAM rimits can be directry entered by use of thehexadecimal keypad.

DATA

DATA

!7t -t t7 t7t nr
u_r t/_l t!_( tLt u__t

t2l I l- t- fa
l L t  ' l -  f -  v l

'Note: if 16 or 32 bit configurations are selected on the pp42 theaddress shown wiil be the true address and the data wiil ue rour'lr eigntdigits in size.
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4 . 2  E D I T

This is a feature whereby the actuar content of the RAM can be directrymodif ied by using the kevboard.

The edit rnode can be selected in two ways.

(a) By pressing the edit key when the machine is in the normar operating
mode.

(b)  By  press ing  the  ed i t  key  when the  mach ine  is  in  the  r i s t  mode.  (The r i s rmode can be reselected in the same manner).

When switching from the r ist to the edit mode or visa versa the addressand data being displayed wil l  be unaffected.

For  example :

LIST

EDIT

LOCATION

LOCATION E DENOTES EDIT DATA

LOCATION NEW DATA

The data '29' 
at location ,-O]FFO, 

can now be changed by use of thehexadecimal keypad into A3, fol.  
"""-pi".  

' -  '

trit.. li1i

tri I t. ln i -,:t

iii i I i: tri i: il:l
As with ' l ist ' the data can be scanned by use of the cursor keys; whenselection of address is made the inform]ti;;";n agarn be changed by useof the hexadecimal keypad.

Alternativery and usuaily more quickry an address can be directry enteredby switching back to the 'List mode' and usng tne n"r.o""iri"r '*ri1oto select the rocation. switching back to tne eL,t mode wit not corruptthis information.

Note: if 16 0r 32 bit configurations are selected the address shown wirlbe the true address and the data wii l be four or eight digits in size. 
'- '
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4.3  INSERT

Insert is part of the edit mode and can be selected by pressing the edit
key once, when the machine is in the edit mode.

lnformation can be inserted into a part icular location within the RAM. The
exist ing data content in and above the selected address is reoosit ioned
one location higher. Apart from this shif t  in location the exist ino data
remains the same.

For  examole :

LOCATION I DENOTES INSERT DATA

lat I l- t- t7t
t L t  l f  i -  i t _ t L=t--l

By pressing the SET key all data inclusive of location Ol FFO and above rs
repositioned one location hioher:

NEXT LOCATION UP

iTii i- r I T
I

I-r l]r
l - l

Having pressed the set key, 'OO' will be inserted into the selected
acldress.

By use of the hexadecimar keypad the chosen data can now be inserted
for instance A6:

|  / l  I
v t I

,-rrt T
I Rt=

other than the use of the set key, operation in the Insert mode remains
the same as when in the ordinary edit mode.
For graphic example see next page.

Note: if 'l 6 or 32 bit configurations are selected on the pp42 the address
shown wil l be the true address and the data wil l be four or eight digits rn
s ize.

ni F-rlI I n,;:,
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A GRAPHIC EXAMPLE OF HOW
SHOWN BELOW:

INITIAL STATUS;

O 1 F E D  O 1 F E E  O 1 F E F

R A M D A T A 6  C  I  8  8

By press ing  the  SET key  a l l  da ta
reposr t roned one loca t ion  h ioher .
au tomat tca l l y  inser ted  :

O1 FED 01 FEE O1 FEF 01 FFO

RAM DATA

CURRENTLY D ISPLAYED

O I F E O  O I F E E

RAM DATA

THE INSERT FUNCTION WORKS IS

01 FFO 01 FF1
LOCATIONS

01 FF2 01  FF3

CURRENTTY D ISPLAYED
LOCATION

inc lus i ve  o f  l oca t i on  01FF0  and  above  i s
A t  t he  d i sp l ayed  l oca r i on ,  ' 00 '  

w i l l  be

LOCATIONS
01 FF1 01  FF2 01  FF3

LOCATION

8y use o f  the  hex-keyboard  the  chosen da ta  46  can
0 r  FFO:

DATA REPOSITIONED
ONE LOCATION HIGHER

be entered at  locat ion

LOCATIONS
O1FFI  O1FF2 O1FF3

' - l

CUBRENTLY OISPLAYED
LOCATION
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PX|:"j:,"n the SET key ail data above but not inctusive of tocationvvzvv ls automatrcally brought down one location. The informationprevrousry at address oo201 replaces 'Data 58, at rocation 00200.

For examole:

Other than the use of the set key, operation in the delete mode remainsthe same as when in the ordinary edit  mode.

For graphic example see nexr page.

*Note: i f  ' l  
6 or 32 bit  configurations are serected on the pp42 theaddress shown wii l  be the true address and the data wii l  be four or eightdigits in size.

4 .4  DELETE

Delete is also pan of the edit mode and can be selected by pressing theedit key twice when the machine is in the edit mode. Delete is theopposite function to insen whereby data is removed ,from, 
a part icurar

location.

The data above the serection address is reposit ioned one rocation rower

For example: 58 is the data to be deleted.

LOCATION D DENOTES DELETE DATA

Vt t-tt 71 t7t i7t Tr r- T-r
tLt tLt l_ llt 'Lt r | __-' j:i

nnltri,zi Ii t--i l.-i

(Revis ion 1 )  4.4-01



A GRAPHIC EXAMPLE OF HOW THE DELETE FUNCTION WORKS IS
SHOWN BELOW:

INITIAL STATUS:
@ I F D  M 1 F E

RAM DATA 1

,58'  DELETEO' -
r :CURRENTLY DISPLAYED

LOCATION

By pressing the SET key ail data above the dispraved rocation 00200 is
brought down one location. (All data below the displayed location is left
unaffected ).

- - . :  CURRENTLY D tSpLAyED
LOCATTON

RAM DATA .t 7
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4.5 BLOCK MOVE ISET F4)

SETTING ADDRESS L IMITS

This rs a feature enabling a block of data with pre-serected address l imirs ro
be relocated at another address within the RAM, wirhout destroying the
or rg ina l  da ta .

Se lec t ron  o f  th is  func t ion  is  made by  press ing  SET F4.

The d isp lav  w i l l  show.

ADDRESS LOW Z E  1 1 U

I !-l t1t IV nt nt t-t
t_ r_t v I lLt tLt lLt tLl

l - _ !  r r r i L_ t
r i r r l t  l \

Thrs  de f ines  the  rower  r im i t  o f  the  brock  in  RAM to  be  re - roca ted .
{Defaulrs ro 0000)

The new lower RAM l imit can be entered using tne hex-keyboard

For example 00100:

.- l-r----l .
Ir  i '  ;  ts pressed the display wil l  show:

ADDRESS H IGH SIZE  OF  SELECTED

NEW LOWER RAM L IMIT

I7t t7l
tu tLll-: It Il i:, L i:i nn i

DEVICE

t7 -r t- t- r-
r t - i  I  i '  l -i:l Il -ll i=l l-^i I

Tiis defines the upper l imit of the block in RAM to be relocared.(Defaul ts  to selec led device s ize) .

I n"y value for the upper RAM limit can be entered using thehexadecimal keypad.

For exampte 00300:
NEW UPPER RAM I  IM IT

I /ttl-t l tlt t-t
tLt tLl -l lr-l lr Ih- .l I ti i--l r
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LOWER LIMIT OF RE-LOCATED DATA

By pressing l l  I  again the d isplay wi l l  show:

ro iiness

This defines the lower RAM rimit of where the brock of dara is to be
re-locared (Defaults to 0000).

The re-located lower RAM rimit can be entered using the hex-keyboard

For example 00500:

LOWER LIMIT OF THE
NEW BLOCK OF DATA

Pressing the exit  key wil l  ini t iate the block-move function. A series of
dashes wil l  be displayed indicating the function rs in progress:

The programmer wil l  automatical ly return to the normal operating mode.

f t-t
l L t llXflif Vt t-t t-t nt nt

V I lLl V-l tLI lLl

'Zl,7i-:'27,l- l-i ll I i'l l-i
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A GRAPHIC EXAMPLE OF HOW THE BLOCK MOVE FUNCTION WORKS
IS SHOWN BELOW:

0000 00100

TO ADDR OO5OO

PRE-SELECTED ADDRESS L IMI ' I 'S LOWER ADDRESS L IMIT
OF RE.LOCATION

LO 00't00

(Revis ion 1 )  4.5-O3



4.5-O4



4.6 FILLING THE BAM

By pressing SET FF the RAM wil l  be entirely f i l led with Fs.

By pressing SET FO the RAM wii l  be entirely f i l ted with Os (Zeros).

By  press ing  SET 5  the  RAM data  w i l l  be  comptemented.  (1 ,s
comglement ) .

F ILL ING THE RAM WITH AN ARBITRARY VARIABLE' ,  (SET F2}

This function enables the user to f i l l  the RAM with an arbitrary variable of
h is  own choos ing .

The variable wil l  be identical ly repeated at everv word within address
l imits specif ied by the user. Pressing SET F2 wil l  display the lower
address l imit which defaults to zero:

ADDRESS LOW LOCATION ZERO

t.:itIn l i - - r
r _ l _ l

Vt l-7t I-7t t-4 tV
tLt v I u_t lLt a_l

The new lower address rimit can be serected by using the hexadecimal
keypad, for example 00600:

LOCATION

The upper address l imit can be shown by pressing l l_-l 
"nO 

this also
defaults to the device size. 

- L-J

ADDRESS HIGH LOCATION ZERO

The new upper l imit can be selected using the hexadecimal keypad, for
example  01OOO:

[-_t T-r l-t L:l I
I  t l _ r  ! t \  l _

'J nnenn

Fr rlii t-l r Ptt=n=t tv tvtu u) v ilu tLl

LOCATION

l:1 11 l-i t: t._l T- tn I n vt t7lI  l f  l L t  l r  l - l  l -  l t ) l  t L tUJ t l l
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The arbitary variable can be entered by pressing the agarn  to  d tsp lav :

The data'select ion can be made by using the hexadecimar keypad, forexamole  A ' l  :

Press ing  'SET '  
a lone w i l l  imp lement  th is  se lec t ron .

Every byte of RAM within and inclusive of the specif ied address l imits olOO6OO low to 01 O0O high is f i i led with ,A 1 ' .

*Note: i f  16 0r 32 bit  configurations are serected on the pp42 the
address shown wii l  be the true address and the data wilr  be four or eightdrg i ts  in  s ize .

tr
T-i tl T t-It t7r t2t
l - l r  I  |  |  I  v t u_ l

ARBITARY VARIABLE

I l:t i,q
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4.7  STRING SEARCH

This function al lows the RAM data to be searched for a part icular str ing
o f  da ta .

Press SET 9 to display:

l-:r f-l i-r [:r , f-f
l l L r . ! _ r l \  t _  t )

t7t t-n fti fn nt
UJ u-t ,Lt tLt U_J

The lower address l imit of the area of RAM to be searched is now
displayed defaulted to zero. rt  can be altered using varues input from the
keypad.

To d isp lay  the  upper  l im i t :

F r e s s  l r  o r  r {  i

The upper address l imit is shown defaurted to the size of the pre-serected
device, and like the lower rimit it can be artered using varues input from
the keypad.

Once the address l imits have been set:

Press SET to display:

aervat(e 
I

Cursor

ASCII  equivalent  ( 'space' )

To the extreme leit of the dispray is the hex equivarent oJ the ASCII
character displayed on the immediate left of the cursor. In this case the
space character is displayed.

tv-J t -
Lt - l t -Fi XTR Hr

A i7t
,- IIJ '

t l
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To increment or decrement the hex value and hence arter the ASC|I
character displaved:

P,"ss [Tl ". E
Alternatively and more quickly, the hex value can be entered directlv from
the keyboard

Note: Due to the l imitations of the display some of the characters cannor
be represented accurately. Their value wil l however remain valid.

To move the cursor one space to the right and allow selection of the next
ASCII  character :

Press

I
I
I

Cursor

First selected ASCII character

Hex value of character to immediate left of the cursor (in this case'space' )

The second character can now be serected in rne manner previousry
described. In this way a string of up to 1 1 characters (or d'ata bytes) canbe entered.

when the desired string has been serected, to imprement the string
Search:

Press SET

lf a corresponding string is rocated within the specified area of RAM, then
the message 'FouND AT' and the address of the first occurrence *irr o"
displayed' Every subsequent occurrence can be rocated uv continu"iivpressing SET until the entire specified area of RAM has u"""i""r"n"i,.

It
,_

t7t Tu) _-] t-
\
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For  ins tance:

The selected str ing
The ASCII value of the character to the immediate reft of the cursor. i lnth ls  case 'G ' )

The above str ing was searched for and the display showed the foi lowino
message:

ftt t-r.t I t
, L tU_ t  t  r  D

This means that the first occurrence of the string was found at rocationool 1 6.

l f  the str ing had not been found within the specif ied area of RAM tfre
display would have shown:

l f  a string has been entered and onry pan of it is to be used, then movifngthe cursor to the reft wirr restrict tne strinjto-the desired length. Theoriginal string wiil be retained however in"its entirety, 
"na 

-o-ri.g ih"cursor to the right wil l display it again.

Any entered string will be retained until the programmer ls powered
oown.

To abort the String Searcn at anv time.

Press EXIT.

l. 'J l_i l"lx ,-lT

Ll t - l  
- i_ 

i l  i t  r  r tV l - l
| \ fU  I  i -  t_ l  t__ r t \ i  L j
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INPUT/OUTPUT

5.1 SETTING THE I/O INTERFACE PARAMETERS
rt rs possibre to init iate an input or output without sett ing any of the
associated parameters. Simpry press the input or outpuikey. The offset
defaults to the offset rast set; the start address defaurts to iero, the inpur
stop address defaults to the maximum RAM size and the output stop
address defaults to the device size.

Hardware Parameters

Pressing SET 1 displays the hardware parameters for port j  :

PORT NUMBER BAUD RATE

NO.  OF
WORD STOP
LENGTH BITS PARITY

To display the hardware parameters lor port 2:
Press SET 1

fol lowed by Key 2 or just key 2 i t  SET has already been pressed.

The parameters for both ports can be changed. This is done by use of the
horizontal cursor kevs.

r=-l
Press I I
to move the chosen parameter fierd untir it is immediatery to the right ofPRT 1 or PRI 2.

r r - r  ; - -_]
P r e s s i '  i o r l r  l

L-----r
to modify the parameter.

Software Parameters

Pressing SET j followed by Key 3 displays the software parameters:
SOFTWARE
PARAMETER

PASS.THROUGH CONTROL
OPTION Z OPTIONFORMAT

ti_-l r',----r
Press 1.r  I  or l*  ]
to select the required format.

t-;-t
Press | ,
to enable selection of pass-Through.

a+*__-l fi 
-l

Press l '  ]  or. i* I

H;"Ji., 
Transparent (pass-Through mode ) or Normal (non-pass-Through

TRSt-rit_ZIi.I TI, t,,/ ,LI.
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to enable the selection of Control Z

e,"r"ifl.,iI
to select Control Z

on completion of parameter selection press the Exit key to return to the
init ial power-up display.

Display Abbreviations

PRT
TRSP
NRML
SWR
C 7

Port
Transparent
Normal
Software
Control Z
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The se lec t ion  ava i lab le  in  each ca tegory  rs  shown in  th is  tab le

l- woRD I t--Nirrvr:En oF I fPAcrrY I
l l r r r r c rn l l s roper rs  l l  I
ll-lf----, 

_-l
|  7  l l  t  l l  e P  I
l9 l- l  o ' l
t s l

P A R I T Y

Kev to  Abbrev ia t ions

= NO PARITY CHECK
EP = EVEN PARITY
OP = ODD PARITY

FORMAT
Key to  Abbrev ia t rons

INT = INTELLEC
HASC = HEX ASCII
XOR = EXORCISOR
TEK = TEK HEX
XTEK = EXTENDED TEK
PPX = STAG HEX
BIN = BINARY
DBIN = DEC BINARY
MOST = MOS TECHNOLOG'
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5.2 Sett ing the l /O Address Parameters

The pre-settable address parameters are:

INPUT ADDRESS OFFSET
INPUT START ADDRESS
INPUT STOP ADDRESS

Input Parameters

An incoming block of data originating from peripheral equipment can be
re-located at a loweladdress within the RAM, using an Input Offset.
Pressing 'Set Input '  displays the last-entered offset Address, for example

An offset of 3OO would look l ike this:

The offset address can be changed using the hexadecimal kevoad.
OOOOOOOO = No Offset

a,----')
Press i+ followed by Key l

to select Port 1 for the data input.

Press i l foltowed by Key 2

to select Port 2 lor the data inout.
-----l

Press l+ l

r .----l
Press + i aqain

!_l

to display the Input stop address. Both addresses can be changed using
the hexadecimal kevpad.
Pressing the input key init iates the input operatron.

OUTPUT ADDRESS OFFSET

t - t_  l_  r : l -  T
Lrr f  _ lL i I  / t  I  / l  I  A  l  / t  I  / t  - t  l  A t  l l

uv)L. tv_tu tav l

I N C O M I N G  E L O C K  O F  D A T A In le r {ace  Por t

o5oo oAoo \ 
('FFSET 3oo) 

ooo
I--fffif-)m+-l

\  . ,  
- ' -  -rNpur--) |

I
I

A D D R E S S  L I M I T S
N E W  A D D R E S S  L I M I T S  A F T E F
OFFSET OF 3OO HAS BEEN
I N I T I A T E D

to display the Input start address.

I Tfjl-f T tV rV = Ft t-t
u_l )t_l l_ y I L_t
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Output Parameters

An outgoing block of data originating from the RAM can be re-located at
a higher address, using an output offset. presing ,Set 

Output, displays
the last-entered Offset Address, for examole:

An offset of 3OO would look l ike this:

OUTGOING BLOCK OF DATA Inter tace porr  RAM
(oFFSET 3oo) 

0OO0 0200 070Cr---_E_--E-

'(
N E W  A D o R E S S  L I M I T S  A F T E R  V
O F F S E T  O F  3 0 0  H A S  B E E N  a n n R F q q  t  r ^ r r r c
I N I T I A T E D

The offset address can be changed using the hexadecimal keypad.
OOOOO0OO = No Offset

eress lt I fotlowed by Key 1

to select Port 1 for the data output.
rl-_---)

Press l *  i fo l lowed by Key 2

to seleiFort 2 for the data output.
-----]

P r e s s t *  I
to display the output start address.

Press [l asain

to display the output stop address. Both addresses can be changed using
the hexacjecimal keypad.

[l Fi-::t T
I

fV i-+iV f-rr n= TaiVv_t v) u v I lLt _J tLJu

IV 14 -l Vt Vt
uJ tu t_ tt_l L_l

l:
J TI:I R T
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FORMAT OFFSET TYPES

FORMAT
DISPLAY
ABBREVIATION

NO. OF RELEVANT
DIGITS IN
ADDRESS FRAME

INTELLEC INT 5 D ig i ts
HEX ASCII HASC O Digits
MOTOROLA S-RECORD XOR 8 Digits
TEK.HEX TEK 4 Digits
EXTENDED TEK XTEK 17  D ig i t s
STAG HEX PPX 4 Digits
BINARY BIN O Dig i ts
DEC BINARY DBIN 4 Digits
MOS TECHNOLOGY MOST 4 D ig i ts

Eight characters are always displayed even when only 4 digits arerequired. Pressing the output key init iates the output ogerataon.
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5.3 ERROR REPORTING ON INPUT/OUTPUT

The fo l low ing  tab le  shows the  12  poss ib re  e r ro r  messages tha t  w i i l  be
displayed instead of the checksum on compretion of ei iher input or ourpur
or when 'exit '  is pressed.

Reported at the end of data transfer

(1 )  PARITY ERROR A par i ty  e r ro r  was  de tec ted .

(2 )  FRAMING ERROR -  A  pu lse  on  the  ser ia l  s igna l  was  no t  o f  an
acceptable size.

(3 )  PTY/FMG ERROR par i ty /Framing:  A  combined par i ty  and f ramrng
error was detected.

(4 )  OVERRUN ERROR -  Data  was ros t  due to  overwr i t ing  o f  secondary
in fo rmat ion  in  UART.

(5) PTY/OVN ERROR parity/Overrun: A combrned paritv and overrun
error was detected.

{6 )  FMG/ovN ERROR -  Framing/over run :  A  combined f raminq over run
error was detected.

(71 PY IFRIOIERROR parityiFraming/Overrun: A combined parity,
framing and overrun error was detected.

(8 )  L  CSUM ERROR L ine  Checksum Er ror :  A  checksum fa i lu re  in  a
record ( l ine) was detected.

(9) NON-HEX ERROR - A non-hex character was recerved where a
hex character was exDected.
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6.1 TRANSLATION FORMATS (INTRODUCTION)

There are nine formats avai lable on the pp4l and pp42:

INT = INTELLEC
HASC = HEX ASC|I
XOR = MOTOROLA S-RECORD
MOST = MOSTECHNOLOG'
TEK :  TEK HEX
XTEK = EXTENDED TEK
PPX = STAG HEX
BIN :  BINARY
DBIN :  DEC BINARY

STANDABD FORMATS

There are four standard manufacturer formats these are: INTELLEC,
EXORCISOR, TEK HEX and MOS TECHNOLOGy which are used on mosr
development systems.

EXTENDED FORMATS

There is one protracted version of the standard formats:
EXTENDED TEK. The extended format can be used when a laroer address
f ie ld is  requi red.

HEX ASCII

The Hex ASCII format is the original base version of the standard
formats. lt lacks the facil i ty of an address field and a checksum.

PPX (Stag Hex)

The PPX format differs from the HEX ASCII in that it has an address fietd
and terminates with a checksum of total bwes.

BINARY

The Binary format is the most fundamental of all formats and can be used
where fast data transfers are reguired. lt has no facil i ty for address, byte
count  or  checksum.

DEC BINARY

This is an improvement of binary in that it has a single address and a
single checksum for the entire block of data.
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STRUCTURE AND CONVERSION OF DATA BETWEEN SERIAL
SIGNAL AND THE PROGRAMMER'S RAM

RAM loca t i ons ,  1017  1018  1019  10 tA  t o lB  l 01C  101D

EYTE in RAM of  PP39

,,

/o"u
ASCllRepresentation $f l

t t ' t '  /

,'/ /
Binary / ,  /

R e p r e s e n t a t i o n 0 O  I  l l 0  I  I  I

Seria l  {TTL)
Input i  Outpul

CONVERSION

\
E8

\\
0  |  0  0 1 0  I  0  |

_it__n_Jt_
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a .

The intel lec format when displayed consists ot:

t .

c .

A start code, i.e. (a colon):

The sum of the number of bytes in an individual record, e.g. 1A.

The address of the first byte of data in an individual record, e.g. 0o00.

The record types, i.e. OO-Data Record
0l -End Record.

Data in bytes, e.g. 12 U ffi 78.

Checksum of an individual record, e.g. 29.

For  example : START ADDRESS:0000
STOP ADDRESS: 008F
OFFSET: 0000

ADORESS OF FIRST
START CODE EYTE IN EACH RECORD

:34567e 1  :345 67Et - ] -4=L7Br : :4  567g 1 :34557A 1 : f ,45€7A 1  : :
78 I ::.4 56 7A 1 : a 4 -J 67 B | =: 4 -J 67 €} I : 3 4 5 6 7Et I : tr 4 56 7El I : t4 5 6 7

::21 212 :::2?i I ? I umr 1 I 9 1 ; : 1 5 I Z 9 1 : 3 4 5 6 7 B 1 : 3 4 5 6 7 a I : tr
7e t  2= ,  4s67 a  L?s4:  * . ^  

:34867g t  : f ,  4867a I  :  34367 B |  = : .4567
:345678 1  : t r4  5o7A 1  :  :4  967g I  : t r4  Se,7g  1  : :4  g  67  B !  i : ,  4 -J  67

r.ro. or )rra BrrE\
IN EACH RECORD RECORD TYPE

e .

CHECKSUM OF
EACH RECORO
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AND WITH AN OFFSET OF (8OOO}

ADORESS OF FIRST
START COOE BYTE IN EACH RECORD

, /

i  : - . 1 5 g - E  I  : 1 4 5 f . 7 C  1  l l l . 4 5 c  7 8 1 1 , - . . 1 5 t . 1 8 . 1  : 1 . . 1 5 6 7 9 l : : 4 5 6 7 e  j  i : . f i
= ,L ' r ; r  j - - .4 'a€781 : : .4  5C,19:  :  - -  4  

"o7E1?! .13e '7Et : :4=e.791==4 
5 t  7E l . , * {

I 1' l.4 5o 7 E I I tr4 5 gr ! l i  : DlTt 7 A I : l . l 'Jo 7 Ei I I -.4'-o 7I I I:4 5619 1 :;. '4f ' 4 I
1 67 e \ ': :. 4 3 eA e 1 : : 4 = t. / u ), -: 4 3 h7 E | ?,- 4 a L'7 e l I l  4 5 o 7 A 1 l I 4'- o'7 fL t : j
I  l r4  5c78 r  : : .4 : r€781 ' : - .4  -J  c -7 'a1 ' : : :9 t le1 : - : .15o-B 1 :149 67e1: :ay ] ! )

CHECKSUM OF
EACH RECORO

NO, OF DATA BYTES
IN EACH RECORD RECORD TYPE
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CALCULATION OF THE ]NTELLEC" CHECKSUM

:  t A L , r , 1  , r , , r a ) 1 : t 4 5 c 7 S t : - : 4 5 i - , i i - l : t r t 3 n : i : i i - . - 1 4 : , t . t - r j  j i t f  : c t r r -  . l i : , r _ _ r l  , -  : . - t - SElr-rfi-il:TErtEEiFl
:  L ) t  / u ( ) (  , r  r (  , 1  F  f

Example:  THE SECOND 'DATA RECORD, OF THE ABOVE FORMAT.

( i )  This  is :  :01 00 tA 00 56 8F

(ii) The starr code and the
checksum are removed: :8F

( i i i )  Five Bytes remain: 01 00 1A 00 56

( iv) These are added together: 01 + 00 + 14 + 00 + 56 = 71

(v) The total '7f is converted into 7 I
B inary :  O l l l  0001

(vi) The Binary f igure is reversed. g E
This is known as a complement: 1000 . l  . l  

l0

(vi i)  A one is added to this g F
compli , .nent. This addit ion 1000 i l t l
forms a "2's comglement,, :

(vii i) 8F is the checksum as above: :01 00 lA 00 56
*This calculation also applies to the extended version.

When addition of information occ.urs in ronger records the checksum may
consist of more than one byte. when this oicurs the reast significant byreis always selected to undergo the above calcularron.
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6.3  HEX ASC| I

The Hex ASCII format when displayed consists of:

DATA ALONE

However, invisible instruct ions are necessary for operation. These are:
(A hidden start character known as Control B.
(02 :  ASCI I  Code,  STX ASCI I  charac ter ) .
A hidden stop character known as Control C.
(03: ASCII Code, ETX ASCil character)
A hidden 'space' 

character between data bytes
(20 :  ASCI |  Code,  Sp,  ASCi l  characrer )

For example: START ADDRESS i  OOOO
STOP ADDRESS: I  ooap

OFFSET:  NONE REOUIRED AS
HEX ASCII  ALWAYS LOADS AT ZERO

i l
1 :
t :
l -

l :

1 :
1 :

HIDOEN START CHARACTER
{Control B}

HIODEN SPACE CHARACTEBS

2t
,''// |. / /  /  |

- r '  /  (  i
:O: .C,eO-Orr  r . , .  r ' , , .  rs
1 :  : . . 1  i r  / 1 3  l ' .  : . 4  = . , : t )
l : l  - ' .4  :4 .  tS)  l :  14  5 i  7S l
1 :  .= . r f r i  7e  t , :  : .4  36  78
1 :  : 4  3 . ,  1 9  1 :  _ - . 4  5 ! ,  7 E
l :  - - .4  : , . . ,  7E 1 :  : .4  aL  7? l
l :  : 4  5 e .  7 S  1 :  : . 3  . t e  7 e
I  :  : 4  : r  7 8  1 l '  l , l  5 r  7 € r
1 :  :4  56 ,  7 f l  t :  :4  56  7A_O

./,/
HIDDEN STOP CHARACTER
lControl C)

16 byles per tine
on oulput

: . 4 : , r ,  r t l
1 . 4 ' r t ,  1 E

1 . 1  1 a  7 E

a4 'J6 7ta
: . 4 ' r t . 7 t 3

: . 4 ' J t , 7 Q ,

=4 'JL 7t)
: . 4 ' J 6  7 e

:4  ' -e  7 I
: .1  aL  7e
: .4  =( ,  73
- c  t i  , u
--.1 --i, 7e

: .4  3L  7E

: 4  3 e  7 e
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6.4 MOTOROLA S.RECORD

The Motorola S-Record when displayed consists of :

a. A start code, i .e. S
b. The record types, i .e. I  -  Data Record

9 - End Record
c. The sum of the number of bytes in an
d. The address of the f irst byte of data in
e. Data in bytes, e.g. 12 U ff i  7g
f .  Checksum o f  an  ind iv idua l  record ,  e .g .

i n d i v i d u a l  r e c o r d ,  e . g .  1 D

an ind iv idua l  record ,  e .g .

A4

CHECKSUM OF
EACH FECORD

0000

For  example :

START CODE IN EACH

RECORO TYPE

START ADDRESS:0000
STOP ADDRESS: 008F
OFFSET: 0000

NO.  OF BYTES T H I S  l S  A N  A D D I T | O N  O F :  T H E  C H E C K S U M
B Y T E  +  T H E  A D D R E S S  B Y T E S  *  A L L  D A T A  B Y T E S

l  : :453781 : :4  56 tA1, : : .4 -J67A I  : :4  557e I  : : :4  5C,781 :14  5e7S 1  :  - :
t 6 7 A 1'::. 4 = 67 e r : I 4 g 6 7 B 1 : :. 4 -J L i e t 2a 4 -J e 7 A I : l 4 5 6 7 I 1 : : 4 5 6 7' : : .4367 

e  12 :456781: : .4  DATI ,  : :4  5578 |  2 : .4 - -e78r : -4=L78 r  a : .
67  A t  a : .  4 -167 S 1  = : .4 .Je7 B |  - : : .4  

=L7 e ,  |  : , : .4=  67  B 1 . : :4  :J678 1  : . : .4  56 .
?=4-J67e 1 : :4367er= : .45 t7A1: :45€.781 : t  4  5  6787: : .45L7E 1 : . -

7 g  r : 3 4 5 5 7 8  I  ? = 4 = 6 7 e 1 ? : . 4 5 6 7

ADDRESS OF FTRST
BYTE IN EACH RECORO
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AND WITH AN OFFSET OF (8OOO)

START CODE
No. OF BYTES
IN EACH RECORO

lr'

RECORD TYPE

!  - : . A a { 7  e 1  =  : . 4 - , L 7  8  t  = : . 4 3 l - 7 9  I  : : 4 5 s 7 e  I  : : .  4 A L t  B  1  2 :  4 A e a e  r . _ :
: '67  e  |  :143L7 e l  :14567t i  I  : :45( ,7g  I  : t4507B I  j  . - .4 i ,c .7  p  |  ?1 ,4?)c?

: : 4 5 6 ? A r : --. 4'J e 7 e | = :. A -J t, 91 Tl :. a =: A, 7 A I : = 4.J 67 e I a :. 4 =J6 7 I 1 : l
6781a: .43 t  7Bt  = :q . - tz  e t^  . i : J i i :e t==czazg I  : :4  7A I  a : .4 - r t ,7
=143t '7B |  = : .43 / )7e1 ?14: -c i  E  |  - ! .4aL7Bl  ^34367A r  : :4  g  L7e t  ? :
67Bt=a4367A I : t4567e t : :4  - .c - l€a

A D D R E S S  O F  F I R S T
BYTE IN EACH RECORO

CHECKSUM OF
EACH RECORO
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CALCULATION OF THE EXORCISORT CHECKSUM

: , 1 1 1 1 , , , ' ,  t \ t i : : ' . 4 3 L 1 e 1 : ' . 4 i ! . ' j t - ' - l  t , ,  i  l - . . t : ,  I  j _  t : . -  . : r  t , .  , .  - . ,
ETt-ft:-l.1:E=rEl

9 9 ,  r : ,  , .  , , . , r . , F  L

Example: THE SECOND 'DATA RECORD, OF THE ABOVE FORMAT.

(i) This is: 51 04 O0 iA 56 88

(ii) The start code, the record tvpe
and the checksum are removed: Sl gB

(ii i) Four Bytes remain: 04 00 1A 56

(iv) These are added together: 04 + m + 1A + 56 = 74

(v) The total'74' is converted into 7 q
Binary:  0111 0100

(vi) The Binary figure is reversed. 8 B
This is known as a complement: 1m0 101 1

(vii) 88 corresponds to the
checksum as above: s104oo14s6@

when.no additional f igures are added to this carcuration it is cailed a 1,s
lUne'sl complement.

'This calculation also applies to the extended version.

when addition of information occ_urs in longer records the checksum may
consist of more than one byte. when this occurs the least significant byreis always selected to undergo the above calculation.
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6.5  TEK HEX

The Tek Hex formar when displayed consists of :

a. A start code. i .e.

b'  The address of the f irst byte of data in an individuar record, e.g. 0000

c. The sum of the number of data bytes in an individual record, e.g. 1A

d. checksum 1 which is a nibbre addit ion of the address (4 characters, anothe byte count (2 characters), e.g. 0B

e. Data in bytes, e.g. 12 34 56 7g

f. Checksum 2 which is a nibble addit ion of al l  oara.

g. An end record which automatical ly stops the operatron when 00 isspecif ied in the byte count (c).

For example:
START ADDRESS: 0000
STOP ADDRESS: 008F
OFFSET: 0000

CODE
NO. OF OATA BYTES
IN EACH BECORO

: t r456791 -345 L7a7?: .4=L7A t : t r4567A I  :34967E}1  :3454,7A 1  : l7 -87  2 : .4=678 |  23456781 : f ,4g6 7B L  :J43E7B 1  a f ,4g678 r  : f ,4  967
-1?1291:14367a 1:  DIT,A,7a 1 :3456781 : t r456,7s I  :_- .4 54,781 : , :791=J4-J67at2 :cga ig i i :eso7g r  : :45678 I  :  =4-J678,  ==4-J67!34567a1 :345. .7a1 2=4s67g1 -34567e 1 : t r4sizei : :qsaza r  : :7 8 1 2: 4 -r 67 A t ==, 4 -r e7 a 7 2:. 4 -r 67

6\
\:.io

ADDRESS OF FIRST
BYTE IN EACH RECORD ANO THE BYTE COUNT IN

N IBBLES

CHECKSUM OF DATA IN
EACH RECORD IN NIEBLES
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AND WITH AN OFFSET OF (8qNI

START COOE NO. OF DATA EYTES
IN EACH RECORD

=343€7e t1A45L7 et ^!,4-JC,7A1 ::.49678 I :14 -rL7 E | :J4=c.7 E | 72.67e t  2a  4 '167 Bt  :4 iA ,7e  t  ^ t4  ioTB r  ?a4J67 I  t  2a4J67 A r  Za4 267
:34567S 1 :3496741:  DATA 78 I  : t4g678 1 :  = .4 -J67et= : ,4 -JL7Bt==
67e|2=4567A 1  ?345678 1 : :4  =67eL2a4367I t  a : ,4367Ar  2=43e7
234367 A t 234-J6-7 B 7 2=.45e7 B1 -tr45678 

I :tr4 :JL7 I 1 ?34367 6 1 ?=e7 e  |  ==  4=67 81  : : .4  54 ,7A r  : t4  =-e7  6 l

\

@o
AODRESS OF FIRST
BYTE IN EACH RECORO

CHECKSUM OF THE ADDRESS
AND THE EYTE COUNT tN
NIEBLES

CHECKSUM OF OATA IN
EACH RECORD IN NIBBLES
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CALCULATION OF TEK HEX CHECKSUMS

Unlike the other pp39 formats, the Tek Hex has two checksums which areboth the result of nibble addit ions, as opposed to byte addir ions.

checksum 1 is a nibbre addit ion of the 'address' 
and the ,byte 

count.
which make 6 characters in total.

Checksum 2 is a nibble addit ion of data alone.

, / o c l c ) ( : / l A C ) [ r I : _ - . 4 = e 7 a 1 : : . 4 = e 7 A I : : 4 5 6 7 A 1 : : 4 - 1 5 7 A t : _ . 4 , , t . 7 e 1 1 ] 4 : 4 , 7 F r 1 - . t . 4 E :

#ffI f l i r , , l"Etqc$ltT=z 67at:: .4-Jt7Br::4:67er:: .436:87?r.4-toTert:4-!c7aF--
7tffi4
Example:  THE THTRD , ,DATA RECORD,,  OF THE ABOVE FORMAT

CHECKSUM 1

(i) This is: /100340304

The start code and the checksum
are removed: IOA

(ii i) Six nibbles remain: 003403

( i v )  They  a re  added  toge the r :  0+0+3+4+0+3  =  A

(v) 0A is the checksum which is
displayed in byte form as above: /1003403 f0j-\

\-/

CHECKSUM 2

(i) This is: t234561S

(ii) The checksum is removed: 15

(ii i) Six nibbles remain: 123/116

( i v )  These  a re  added  roge the r :  1+2+3+4+5+6  =  15

(v) 15 is the checksum as above: 12jg;ff i 1e
\-/

when addition of nibbre inlormation occurs in ronger records the checxsummay consist of more than one byte. When this occurs the reast signirtantbyte is always selected to undergo the above calculation.
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6.6 EXTENDED TEK HEX

The Extended Tek Hex when displayed consists of :

a. A start code: o/o (percentage)

b. A count of the nibbles in an individual record, e.g. 38

c. The record types, i .e. 6-Data Record
8-End Record

d A checksum o f  the  whore  o f  an  ind iv iduar  record  excrud ing  the  o /o ,  e .g .  F7

e. *The number of nibbles comprising-"the address of the f irst byte in
each record" ,  e .g .  l ,  2 ,  3  e tc .

f .  The address of the f irst byte of data in an individual record, e.g. 0, lA
104

For  example : START ADDRESS: 0000
STOP ADDRESS: 0140
OFFSET: 0000 0000

NUMBER
CODE RECORD TYPE N IBBLES

OF
IN ADDRESS

Itr4567A 1 :-:.45 e7Br2.-.: .4 -J67 e  1  = : .  4 -J67 I  |  : : ,4a  67  E 1  ? :4  54 ,7A I  : :4o  r . r . { J 6  /  E  I  J J . c _ J 6  / E  I  ]  _ _ . 4 5 6 7 8 1  : : 4  5  6 7 A  1 2 : . 4
7 A | =:. 4 -J 67 A | 2tr 4 5 6, 7 B ! ? : 4 5 6 7 I r 2 : 4 -J 6- / A' ? :. 4 -J e 7 A | = :. 4 -- 6 7 A:tr4567a r :34sIie i::.aiaid ii:.;;t;;i;:,;;;; 7g 1  : t4  5A7g I  : t r4
78 |  ?=4367e 1  ?345679 1  : t456 7  8 '  ? : ,4367 A 7  : : .4367 B '  234-J67 e

234=67 A r 234367 8 L 2J4367 8r:34567A I ?tr45 67 B 1 ?J4-J67 Sl ?347eL?J43c,7Bt i f ,  456,7e 1 :s4 Dl l t  r  134s67Bl :s ls l ie r  :sqsazez34s67Br?=4-Jazat==a=sze!!2=izatizi ia-)ei i :o=szer::o
7e L ?i4s67a t  af ,  4567a l  ? i4s67s l  :34s67€r l  - :qsale r  : :osaze234367 a | 234=67 a 1 2343h7 a 12J4 g67e r ?34gsza i::csaze r :sa7gl  :34s67gl  r  2:4967a r  :s4s67B r  :34s678 l  :scsi ie r  asc=aza?34-J67erz: .4 i67a r :345678 r :s4s67a r  : t r4gize i : ic=sze r :s l78 l : :4567el  r :34=67S 1 ?345678 l :34567A!:SCSsie r :134367Cl

t234567A' =34367A12

1 CHABACTER
2 CHARACTERS
3 CHARACTERS

NUMEER
IN  EACH

O F  N I B B L E S
R E C O R D

C H E C K S U M  O F  T H E  A D O R E S S  O F  T H E  F I R S T
EACH RECORD EYTE IN EACH BECORD
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'Sec t ions  (e )  and ( f )  a re  in tegra ted :
As the operation progresses the address f ield lengthens. More characters
are added to show this expansion. The nibble count of section (e) ref lects
l n t s ,  e . g . :

2 /  1 A

2 Characters

The nibble count has the facil i ty ro rise to ,F, making a .15 (DECIMAL)
character address field oossible.

EXTENDED TEK HEX WITH AN OFFSET. DISPLAYING TRANSITION
FROM 4 CHARACTER ADDRESS FIELD TO 5 CHARACTER ADDRESS
FIELD.

For  example : START ADDRESS: 0000
STOP ADDRESS: OOAF
OFFSET: 0000 FFco

NUMBER OF
STABT  CODE RECORD TYPE N IBBLES tN A D D R E S S

l/
\ \ \

\ \
\

N U M B E R  O F  N I B B L E S
I N  E A C H  F E C O F O

6/ 100000

6 Characters

A/ 1 B4625DC95

A Characters (10 in  Decimal)

a:4567 e | ==4=67 A' ?=4-J67 B 1-^-  ̂  -JL7 B r =34=67 8 t 234-J67fl 1 ::4
I,ez e t =:.a'-aza I :34967e 1 :: DITA'g r : i.4 5e' 7 a L=a 4-167 a r =34s67 a

:34  5678 1  : :4=67 A1 2 : ,43678 I  : t r4567a1 : :  4=E7B t  2 : .4567 BL?=4
7 8 L == 4=67 e | 234567e I ::45 678 L 234:J67 et 2.343C,7 A L 234-1678

: :4 567A 1: t r45 67At?=4Z67er : t r45S78 1: t r4 3678r?: .4=67er2a4
67 g 1 =: .  4367 g r ,  2 i .4 'J6- i  I  L ==45L7 A |  :=4' re781 : :49679 1 :J4 g67A
:: .4 567 A 1 : f ,  4 5 67 A t  2= 4-J 67 8!  : :4567A I  :  :4:6 7e

4 CHARACTERS
5 CHARACTERS

CHECKSUM OF
EACH RECORD

T H E  A O D R E S S  O F  T H E  F I R S T
BYTE IN €ACH RECORD
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( i v )  These  a re  added  toge the r :  0+A+6+2+3+  4+ j  +2  =  1C

(v) 1C is the checksum as above; o/o 046 
@ r*.t,

when addition of nibble information occurs in longer records the checksum
may consist of more than one byte. When this occurs the least significant
byte is always selected to undergo the above calculation.

CALCULATION OF THE EXTENDED TEK HEX CHECKSUM

Unlike the standard version the Extended rek Hex has onry one checksum.

t . = P . 6 F i t c ' 1 : : 4 - J L 7 B t : - . 4 5 r , 7 8 1 : : 4 5 a l e ) : : . 4 = , c 7 e r : : . 4 5 4 , 7 8 : : t 4 5 L 7 e r : : . 4
Z=Cs ! ,4 :  I  A=e le t==4- -L-7Et= . : .4=L7Et  ? :  4 -J67A t : , : .4ZL7r :  r  -_ , :  A- -e .e  1 , : : .A : ie le'I35T'ET?IrT
z o a E l  Q  1 . . t

Example:  THE THTRD LINE OF THE ABOVE FORMAT.

(i) This is; o/o eA6jC23412

(ii) The start code and tne
checksum are removed: o/o 1C

( i i i )  E igh t  n ibb les  remain : 0A623412
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6.7 PPX or (STAG HEX)

The PPX format when displayed consists of:

a .  A  s ta r t  code,  i .e .  *  (an  as ter isk ,  2A_ASCl l  Code)

b. The address of the f irst byte of data in an individuar record, e.g. 0000

c. Data in bytes, e.g. 12 34 56 78

t .

A s top  code,  i .e .  $  (a  do l la r  s ign ,  24_ASCl l  Cooer

A checksum start code: S

A checksum of al l  data over the entire address range. (The disprayed
checksum is the two least signif icant bytes.)

g. An invisible space character between data bytes (20-ASCil code)

For examole:
START ADDRESS: 0000
STOP ADDBESS: 008F
OFFSET: 0000

START CODE HIDDEN SPACE CHARACTERS CHECKSUM COOE

1 ' :  J4  aL  7E
1 :  : 4  5 r ,  7 8  r :  : 4  5 0  7 8
1:  f4  5€ ,  78  1 :  = .4  36  7e
l :  J 4  5 6  7 a  1 :  f , 4  5 6  7 e
t :  34  3c  7A 1-  ! - .4  DIT  E
l t  : 4  5 c  7 e  r 2  : . 4  5 6  7 A
l t  t 4  5 5  7 e  7 =  : . 4  = L  7 e
l :  1 .4  ' Je ,  78  l :  : .4  -J6  73
l l  i 4  9 c  7 8  t :  : . 4  5 6  7 a

l :  : 4  5 6  7 8  1 :  : . 4  5 6  7 e
1 :
1 :  l 4  5 6 ,  7 8  r :  : 4  5 a ,  7 A
l l  1 . 4  5 r ,  7 A  t :  1 4  9 6  7 g
l l  :4  5 t .  78  1 :  : .4  -J6  78
l :  : 4  5 o  7 8  t :  : . 4  3 6  7 8
I  I  t r4  5d  78  l : .  : .?  56  7e
l :  1 4  5 6  7 8  1 l  t , 4  i o  7 8
1: : .4 56 7A 1: : - .4 =J6

STOP COOE CHECKSUM OF . ,ALL"  
DATA

TWO LEAST SIGNIFICANT BYTES
BYTE IN EACH RECORD
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And with an Offset of 80OO

START CODE HIDDEN SPACE CHARACTERS CHECKSUM CODE

=.A = t ,  7e  1 :  : ,4  3o  7e  l :  : .4  ' - t '  78
: .4  ' Jb  7e  11  1 .4  5c  78  l -  : .4  ' -L  7e
: .4  ' J t ,  7e  1 :  :4  5o  7E 1 : .  - 'a  

i t '  7e
: .4  AL 

' te  ra  f ,4  55  7e  l :  :4  ' -E  7e
14 DATA'8 1: =1 'Je 78 r-: :4 3b 78
= 4  - J 6  7 A  1 : : 4  5 6  7 A  r ' : : A  - ' 6  7 A
=4 -J6  78  l?  J4  3e  7A r :  a4  ' J6  7A
a.4  a6  7e  L?  a4  =6 7e  1 :  t r4  56  78
=4 'J t  78  12  : '4  56  7e  1= :4  36

STOP CODE CHECKSUM OF "ALL" DATA
TWO LEAST SIGNIFICANT BYTES

ADDRESS OF FIRST BYTE
IN EACH RECORD
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CALCULATION OF THE PPX CHECKSUM

"Data alone", in bytes over the entire address range (as opposed to
individual records) is added together to give the checksum. The address rsnot included in this calculat ion.

,
( r c ) ( , r )  J :  : . 4  t L  7 L  + S 0 : .  1 4

Example:  THE SEGMENT OF DATA ABOVE

(i) This is: *O0OO .l 34 56 78 $S0t.l4

(i i) The start code, the address, the
stop code, the checksum code
and the checksum are removed: *0000 $S0.l14

(ii i) Four byres remain: 12 U ffi 78

(iv) These are added rogether: 1l2+U.+56+7g = .l 14

(v l  114 is  the checksum which is
displayed in two byte form
as above: *0000 12 34 56 7g SS Olt+

As the PPX checksum is an addition of ail data the totar wii l invariabryconstitute more than two bytes. When this occurs the reast . igniti""ni'two' bytes are always serected to undergo trre above carcuration.
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6.8 BINARY AND DEC BINARY
Binary and DEC Binary are the most fundamentar of ail formats. ASC|I
code conversion never occurs. Information is therefore rimited to the
interpretation of pulses via the RS232c interface port into either oNE,s or
ZERO's. Hence 'Binary'. A visual display is not possible.

6.8,1 BINARY
Binary is data only. lt is devoid of a start code, address, stoo code and
checksum.

6t4 lF 2 I I 1 6 3 2 HYPOTHETICAL REPRESENTATION
OF OATA BYTES

' ; :
: ; i ;
i i

or  rooroor  r  r  r  ro roboroooooooo 'o r  rooo rooro
DATA:  CONVERSION lS
LIMITED TO EINARY

SERIAL {TTL)
OUTPUT

THE EINAFY FORMAT OP€RATION
CAN ONLY BE STOPPED BY
PRESSING EXIT.

BiErv is used ruinly tor sp€ed ol rransmrsion and RS232C
communa€tion problems, i.e. t6t.
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6.8 .2  DEC BINARY

DEC Binary is an improvement of Binary. rt  has a start code, a nui l  pr ior to
transmission, a byte count, a singre address and a singre checksum of ai l
data. l t  also has the faci l i ty for an offset to be set.

HYPOTHETICAL REPfi ESENTATION
OF DEC BINARY INSTRUCTIONS

DATA: CONVEBSTON tS
LIMITED TO BINARY

0 0 0 D 9 2 E 7 510 0

i

BYTE COUNT
MAX FFFF

A D D R E S S  O F
FIRST BYTE

f;-FI
_ _ _ t " l , l

C H E C K S U M

| 0 0 0 |  r 'dtSX'. boJo'o'o'ool, , o,r00 r00 r  0 t  I  I  ob t  I  t o t  o  t oooooooo

n
SERIAL (TTL)

T

The OEC Binary checksum is an addil ion oI all dara (data ontv)
signifr€nt byle is selected lo represent the checksum.

DEC Binary is used {or speed of lransmission.

THE TRANSMISSION
S T O P S  O N  C H E C K S U M

The leasr
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6.9  MOS-TECHNOLOGY

The MOS-TECHNOLOGy format consists of :

i .  a start code, ie: ;  (semi_colon)

i i  a byte count-that is the sum of the number of data bytes in anindividual record, eg: 05

i i i  the address of the f irst byte of data in an individuar record, eg: oooo

lv data in bytes, eg: 11 22 33 44 SS. (The data bytes must consist ofvatid hexadecimal digits).

v a checksum which is disprayed as two hexadecimar bytes. rt  is theaddit ion of the preceeding data bytes in the record including theaddress and byte count in hexadecimal form.

For  examole :

START BYTE START DATA
CODE COUNT ADDRESS t\r/ l

\lrt
\l / I

; 05 0000 1122i34455

CHECKSUM

oo
t
I
I
I

BYTE
COUN

oo01 0001

RECORD CHECKSUM
T COUNT

O1O4 r Data Record

End of file record

\ \
START
CODE

(Revis ion 1)  6.9-O1



Calculation of MOS-Technology checksum

; 05 OOOO 11 22 33 44 55 O' tO4
; OO OOO1 OOO1

Example: the first l ine of the above format.

i .  t h i s  i s ;  O5  OOO0 11  22  33  44  55  O1O4

i'. the start code and the checksum are removed: ; 0104

i i i .  th is  leaves:
the byte count: O5
the address of the first byte in the record: OOOO
and five data bwes: j 1 22 33 44 55

rv. these are added together:
O5 + OOOO + 11 + 22 + 33 + 44 + 55 = O1O4

v. 0104 is the checksum as above: ; O5OOOO1 1223344556 t
\_./
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7.1 RS232C INTERFACE PORT CONNECTIONS

The PP41 and pp42 are l inked to peripheral equipment via their twoRS232C interface ports.

LINK-UP TO PERIPHERAL EOUIPMENT

There are two distinct types of machine:

(i) Data Terminal Equipment (DTE)

(ii) p"," Communication Eguipment (DCE)

The PP41 andPp42 falr into both categories: port 1 is configured as DTE,Port 2 is configured as DCE.

on the male connector only 9 of the 25 avairabre pins pray an active roreln  da ta  t r ans fe r .  These  a re  numbers  1 ,2 ,3 ,4 ,5 ,6 ,7 ,  g  and  iO .  
-  -

. l  
. * PG PRCTECTIVE GROUND

2 . TXD TRANSMITTED DATA
RXD RECEIVED DATA

REOUEST TO SEND
CLEAR TO SEND
DATA SET READY
SIGNAL GROUND
-
DATA CARRIER DETECT-
DATA TERMINAL READY

+.

5 .

6 .
7 ....T

n

HIS

CTS

DSR

SG

DCD-

D.T .R .

*Pin Number 1 is present in a.il connections, it representsthe protective
Ground surrounding all the other 

""0f"..- 

- '  " '
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7.2 CONNECTION TYPES

The programmers support the two most popular types of connection
these are:
XON/XOFF (3 wire cable-form connection) and Olg wire cable form)
hardware handshake. The most straightforward of these two is the
XON/XOFF.

XON/XOFF (3 wire cable-forrn connectionl

a .  For  connect ion  o f  two a l i ke  mach ines  a ,c ross  over  ts  requr red .

DCE to  DCE and DTE to  DTE:

TSG zsc

2rxD

3 RXD

b. For connection of two unalike machines ,no, cross over ts required.

DCE to  DTE and DTE to  DCE:  S t ra ioh t

1 p G  
l p c

2 TXD 
2TxD

3  RXD 
3  RXD

TsG zsc

NOTE: Some machines do.no-t have internal pul l_ups and require extraconnections within the cable.form. pul l_ups may De requrred on pins 5, 6and 8 0f the exrernar device i f  i t  is DTE oi pin. 4, 6 and 20 i f  i t  is DCE.

2TXD

3 RXD
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DCE TO DCE AND DTE TO DTE CROM
DCE TO DTE AND DTE TO DCE STRAIGHT 7 WIRE CABLE

7.3 HARDWARE HANDSHAKE (7 OR 8 WIRE CABLE-FORM}

a.  For  connect ion of  two a l ike machines a,cross over , is  requi red.DCE to DCE and DTE to DTE:

l P G  
r p c

2TXD

3 RXD

4 RTS

5 CTS

6  DSR

7 S G

8 DCD

20 DTR

2TXD

3 RXD

4 RTS

5 CTS

6  D S R

7 S G

8  D C D

20 DTR

EXISTS AS STAG pART No. 10_O2SO
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b.  For  connect ion  o f  two una l ike  mach ines ,no ,c ross  over  ts  requ i red

DCE to DTE and DTE to DCE: Straioht

: rxo  2rxD

I R X D 4 H 3 R X D

r RTS ___c a RTS

;c rs  uarc

' S G  
H T S G

DcD+HBDcD

orn 20 DTR

NOTE: Pin 6 on the straight version b. wil l be pulled_up internallv.

EXISTS AS STAG pART No. .10_025.1
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7.4 NON.STANDARD CONNECTIONS

HARDWARE HANDSHAKE (5 WIRE CABLE-FORM}

This is a l ink-up to an unalike connector using ,,CTS-RTS,, 
handshaking, itis made possible by the fabrication of a non s-tandard cable-form.

RTS is a signar normaily made active, but it remains inactive to inhibit datatransmission to it, from external devices.

crs is a pin kept inactive, to prevent signal transmission from it.

For DTE to DTE the following cable-form will be required.

5 CTS

6  DSR

20 DTR

2 TXD

3  RXD

4 RTS

5 CTS

7 S G

DTE

I P G  
l P G

2TXD

3 RXD
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8,1  SELECTION OF 'LOCAL'  
OR 'REMOTE'  

MODE

To select Local Mode

lf the machine is in remote mode on power_up, one of two sequences canbe performed:

(i)  l f  the programmer is connected via the remote r/o port to a computeror  te rmina l  keyboard  then the  sequence o f  p ressrng  Key ,Z , fo l lowed
by the  'RETURN'  

key  w i l t  b r ing  cont ro l  back  to  , loca l ,  on  theprogrammer's keyboard.

( i i )  l f  the programmer is in stand-arone mode on power-up, t ,ut st i i l  uncierthe 'remoie' 
sening, the operator must power down, wait twoseconds and then power  up  aga in  w i th  the  ,EXlT ,  

tey  s imut taneous ly
depressed to read ' local,  

mode.

When_either sequence ( i)  or ( i i )  is performed the display wil l  showmanufacturer, device type and bit  mode. A typical ; local,  
mode sett ingmight be:

Manufacturer Device Type

In local mode a, functions of the programmer are controted from its ownkevboard.

lbl-i Ei-i l',i E!;55l:t tl
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8.2 REMOTE CONTROL

To select remote control press Set 2

The display wil l show:

i:' i![5I 5iTt-l;i Il-t
I

Defaults to last port selected

^  l t  |  |  IFress r 
I  j  or 1+ | to change to port 2

By pressisng set again, the display wil l  show:

1 o r 2 Moving star shows
input or output
operation in
progress

In remoternode the programmer is operated remotery from a computer or
terminal. The programmer's keyboard is inoperative at this time.

Note: lf Pass-through has been serected then pressing Set 2 gives the
display:

L- t ;M,_ t  T -
r \ t_ t i l J  i  L 5 T,ri li i-l E),

A full description of Pass-through and its remote mode of operation is
found in Section 9.

L:r :1 T I
I  t \  l .  I >l( tl tI 11 t_-t T t
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REMOTE CONTROL COMMANDS

h : one hex digit

RFTURN Executes a command for instance G RETURN,
A6AF< RETURN,t  RETURN, 114 RETURN etc.

G Software revision number. This command issues a 4-digit
hex number representing the software configuration in the
programmer.

Z Exits from remote control.

H No operation. This is a null command and alwavs returns a
prompt character ())

SET UP FOR DEVICE/RAM FUNCTIONS

hhhh@ *A four digit code sets up programming for a particular
device. (The first two digits represent the manufacturer
code and the second two represent the oin out code).

I rThe programmer sends a four digit hex code of the device
in use. (The first two digits represent the manufacturer code
and the second two represent the pin out code).

T Test for i l legal bit in the device.

B Blank check, sees that no bits are programmed in the
device.

R Respond indicates device status for instance: OOFFF/g/O>:
The first 5 digits reflect the working RAM limit relevant to
the device. The 6th digit is the byte size measured in bits.
The 7th digit reflects the unprogrammed state of the device
selected. The 7th digit can be either 1 or O.
O = Unprogrammed state OO.'l = Unprogrammed state FF.
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Set up for device/RAM functions (Continued)

Device/RAM address l imits.

RAM low address

hhhhh < This defines the lower address l imit in RAM.

Block Size

hhhhh; This defines the block size within the device or devices.

Device start address

hhhhh: This defines the start address for the device or devices.

h = one hex character. One to five characters may be specified when
setting the address l imits.

L LOADS device data into RAM.
P PROGRAMS RAM data into device.
V VERIFIES device against  RAM.
S CHECKSUM causes programmer to calculate checksum of

RAM data.

Note: on the PP42 a # command can precede the device address or
checksum to indicate a particular socket. For example 6 # hhhhh: sets
the lower address l imit in the sixth device. lf the command is omitted. the
function defaults to socket 1 (leftmost socket).

By init iating the load, program, verify, bit check, empty check or
checksum operation, data transference wil l commence between the RAM
and devices inclusive of any selected parameters specified above.
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11A DEC B INARY
5OA HEX-ASCil (Space)
51A HEX-ASC|| (percenu
52A HEX-ASCil (Apostrophe)
53A HEX-ASCI| (Comma)
59A STAG HEX
82A MOTOROLA S.RECORD

864 TEK HEX
964 EXTENDED TEK HEX
81A MOS TECHNOLOGV

SET UP FOR INPUT AND OUTPUT

Selection of Translation Formats A.

All covered bv
standard HEX-ASCtl

Input/Output Address Limits

h hhhh< Sets a five digit f igure defining the tower address l imit.

h hhhh; sets the number of bytes of data to be transferred, which in
effect defines the upper address l imit.

hhhh hhhhw Sets the offset required for data transference for both
tNpUT and OUTpUT.

I INPUTS data from the computer/terminal to the
programmer,s RAM

O OUTPUTS data from the programmer to the
computer/terminal.

By init iating either the lNpur or the ourpur operation data transfer wirlcommence, incrusive of any pre-serected parameters specified above.

To select Port ' l  or port 2 preceed lor O with a , j , or a,2,.lf the portnumber is not specified the programmer defaurts to the tast seteciel oon.

(Revis ion 1)  8.3-O3



8.3-O4



ERROR RESPONSES

F Error-status inquiry returns a 32-bit  word that codes errors
accumulated. Error-status word resists to zero after
Interrogation. (See remote error words).

X Error-code inquiry. programmer ourputs error codes stored
in scratch-RAM and then clears them from memorv. (See
remote error codes).

H No operation. This is a nul l  command and always returns aprompt character ()).

PROGRAMMER RESPONSES

Prompt character. lnforms the computer that the
programmer has successful ly executed a command.

Fail  character. Informs the computer that the programmer
has fai led to execute the last-entered command.

Question mark. Informs the computer that the programmer
does not understand a commanct.

> c F

F c n

7 c n

cn = Carriage return.
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8.4 Remote Error Codes

Code Name 
Descript ion

20 Blank check Error Device not blank

21 l lbgal bit  Error

22 Programming Error The device selected courd
23 Verify Er.ror 

not be Programmed

26 Device Faulty Either faulty part or

4g Buffer overfrow 
reversed part

82 Checksum

U Inval id Data
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REMOTE ERROR WORD

E t I

NUMBER RECEIVE ERROBS
31 ll any error has occurred, this bit is set
30 Not used
n Not used
28 Not used

27 Not used
26 Serial-overrun error (42j
25 Serial-framing error (41 , 43)
24 Command-buffer overflow, i.e. ) j 6 characters (4g)

PROGRAMMING ERRORS
23 Any device-related error
22 Device appears faulty to the machines electronics (26)
21 Device start and Block size ) Devrce max. address
20 Not used

19 Device not blank (20)
18 l l legal  b i t  (2t )
17 Non verify (23)
16 Incomplete programming or invalid device l22l

I/O ERRORS
15 ll any l/O error has occurred, this bit is set
14 Not used'13 

Not used
12 Not used

'l I Checksum error (82)
10 Not used
9 Address error, i.e.) word l imit
8 Data not hexadecimal where expected (g4)

RAM ERRORS
7 naM-hardware error
6 Not used
5 naM start and Block size ) RAM max. address
4 Not used

3 Not used
2 No RAM or insufficient RAM residenr'l 

RAM write eftot, ot program-memory failure
0 Not used
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INTERPRETATION OF THE ERROR STATUS WORD

EXAMPLE:  8OC8OO84

8 -The word  conta ins  e r ro r  in fo rmat ion

O -No rece ive  er ro rs

C  - ( = 8 +  4 l ; 8 =  D e v i c e e r r o r
4  :  S tar t  l i ne  no t  se t  h igh

8 -Dev ice  is  no t  b lanx

O -No input  e r ro rs

O -  No input  e r ro rs

8  -RAM er ror

4  - lnsu f f i c ien t  RAM resrdent
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PASS.THROUGH

The PASS-THRoUGH mode ailows communication between a terminar,
the programmer and a computer by uti l izing only one connection on the
terminal and the computer.

Note: In order for PASS-THROUGH to work the computer must be
connected to the programmer via the RS232(l ) female port (configured
as DTE) and the terminar must be connected via the Rs232el -ui" port
(configured as DCE).

PASS.THROUGH INTERFACE CONNECTIONS

COMPUTER

Pass-Through mode is selected by pressing Set 1 followed by Key 3, 
nano lT-l o,. lT_l

[ ] l-__J

There are two modes of operation for pass-Throuoh:
(i) Normal Mode

(ii) Remote Mode

9.1 (i) Normal Mode

The programmer appears to be transparent in data transfer between the
terminal and the computer. pass-Through continues unti l the input or
output key is pressed on the programmer, causing it to display the
message 'Stand By'. Nothing further is transmitted untir eithei theprogrammer receives a 'contror o' sequence from the computer or its
own 'Set' Key is depressed. The input or output function is then
implemented.

When the input or output is f inished or the exit key is used to abort the
function, the programmer goes back to pass-Throuoh.
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9.2 (i i) Remote Mode

Press Set 2
to enter Remote.
lf Pass-Through (i.e. Transparent) has been selected, the programmer
displays the message 'Remote Stand By, unti l i t receives a ,Control O,,
carriage Return' from the computer. on receipt of this key sequence, the
programmer ceases to Pass-Through, and goes into Remote mode under
computer control. Operating continues in Remote Control unti l the
sequence '7, Carriage Return'from the computer, when the programmer
returns to Remote Standby and starts to pass-Through again.
To leave Remote Standby press 'Exit,.
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BIT MODES AND SET PROGRAMMING

The PP42 can be configured to g, 16 or 32 bit  mode using Stag,s"lnterlace" concept. dwide ,"ng" o1 i"r-p-rJgrrrnrning options areavai lable, selected by pressing:

SET 3
The display wirr show the rast-entered bit mode configuration. To change
configuration pr".. [--l o,. f_lL__J t__l
10.1 8-BtT MODE
There are four options available.

EEEEEEEE y Ji:,",
,tj'il"Ttjilration 

is abbreviated when disptayed with other information,

Thismodeconsistsoffour ident ica|setsof '* f f i

f,;t?lilf 
set differ from each otne, in tne'olia which tn"y ,"""iu" i-rn

E-3IT
In this gang mode the devices arr receive the same data from the RAMand are therefore identical.

a.a/T \ IT Ii_i\ iL J7I-5E

E-BIT Lj t:l i: _-t
I

EEEEEEEE y=#"":,",
tti':r""Tl?":ration 

is abbreviated when displaved with other information,

ITE E! ,L-|,'ITlr. lTt t_r-rJ- t \ l  |  |  r : i
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.=t -1-j IT c tt F L-i
This mode consists of two identical sets of four devices. The four devices
within the set differ from each other in the data which thev receive from
the RAM.

EEEEEEHE v==#i""'"'
This configuration is abbreviated when displayed with other information.
fo r  examole :

ln this mode the devices all receive different data from the RAM. Each is
therefore unioue.

EEEEEEEE u==sl'j"'
This configuration is abbreviated when displayed with other information.
for examole:

ri.= i r-lrf.i TL l7_rEL;

L-I _ EIT l[i FE'

/ . \

-17 
r]''=, t- ,!. iTNITI

I  t \ f  I  L
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' to .2 
16-BtT MODE

In this mode 16 data bits are split between two erght-bit devices.

A graphic example of how the 16_Bit Mode works on both LOAD andPROGRAM is shown betow:

F-or clarity the fotowing exampre wit show a fixed device size: l FFF(2764 EPROM)

ln the first operation: pRoGRAM or LoAD is maoe to and from a sinore8-Bit device with onlv the most .rgnitl"nl u"," ,,"st,, 
of a .r 6-Bit wordundergoing data transfer.

In the second operation: PROGRAM or LOAD is maoe to and from asingle 8-Bit device with only the least significant byte ,,LSB,, 
of a 16-Brtword undergoing data transfer.

First device:
address l imit
1 FFF

BYTE 1

BYTE 2

BYTE 2

I  Jeu(Jno oev lcg :
i  address l imit l  FFF
I

i

j t o-ait uooe
i

The RAM address field is equal
to the two devices combined.
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First
device

MSB
EYTE 1

LSB
BYTE 2

06\, 07 0g 0g oA OB OC OD OE FO

16-Bit Mode: word size = 2 Bytes

RAM locations
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There are two options avai lable

E ]T I X EI',,irI I Fi L
l t -
l r J

The two devices function interactivery, arthough they differ from eachother in the data which they receive tiom tire Fev. Together they form aset. Four such identical sets are possible.

bl lC Bl El kl Li E E y #x,",",
This configuration is abbreviated when disprayed with other information,for examole:

,:7I _; E ltJ, i
TNITI
I  t \ t  i  r

T -Il IftrEj-^rf\iTli'-EI
The two devices function interactivery, arthougn they differ from eachother in the data which they r""il;;;;;i"" naruf . Together they form aset. Four such sets are possible, 

"""r, 
rnil"L.'

EEEEEEEE y==s"."r'",
Ij'r"r":fi:?Jration 

is abbreviated when disptayed with other information,

r \I T L J]J I;E
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10.3 32_BlT MODE

In this mode 32 bit data bits are split between four eight-bit devices.

l-glqpllq example of how the 32-Bit Mode works on both LOAD andPROGRAM is shown below:

In the first operation: pl-OgRlM or LOAD is made to and from a sinqle8-Bit device with ontv ByTE 1 i l" ;,;;;;;;nii,""n, 
byte,, of a 32_BItWord undergoing data transfer. 

-  " 'vg' l  J ' :r""

This sequence is repeated for the next three devices with bytes 2, 3 and4 respectively undergoing oata transfer.

BYTE 4

ffi
The address l imit of
each device is ' l  FFF

k-

BYTE 1
BYTE 2
BYTE 3
BYTE 4
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RAM locations

0 8 0 9 o A ' ^ ,

MSB I I LSB
BYTE 1 BYTE 2 BYTE 3 BYTE 4 32-Bit Mode: word size = 4 Bytes

MSB-The "most  s ign i f i canr  BYTE"  in  b inary  cooe
LSB-The " leas t  s ign i f i can t  BYTE"  in  b inarv  code

Sect ion  o f
RAM data

00
I

ADDR

0000
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There are two options avarlable:

r xEtiTI t,rlll---EIt-
The four devices function interactivery, arthough they differ from eachother in the data which they rece;ve-tioirin-JEav. i"g;thr;;;;;;;;_,set. Two such identical sets are possible.

r

bi lcl EEEEEE r:$ff:",
This configuration is abbreviated when disprayed with other information,fo r  examole :

The four devices function interactivery, arthougn they differ from eachother in the data which they.r"""ru" trorin-Jiervr. Together they form aset. Two such sets are possible, 
"a"n 

,nioue. 
'

EEEEEEEE ,g=$ff:*
Ij'r"r""Tln;ration 

is abbreviated when disptayed with other information,

l7,l 5,!, I l. r_rfilTL

-3IT TlI f ,. EREI.',.17
f _-i
J l

T-l
. l_J

l \ fT l  - ra- t ,__ l_  - l l
l \r l i  r./ ' i ib _i,_

I
J-
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